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BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLHOCTH, UMeHyeMoro Jajee no Tekcty “ZVEL-3-C-R-RT”, “peryasatop” uau “ycrpoiicTBo”.

1. Ha3nauyeHue

1.1 PerynsaTop npeAHasHaueH [Ji peryJMpoBaHUs NepeMeHHOro HalpshKeHUsl B CeTSAX
220/380 B 50 I'y Ha aKTUBHOW U aKTUBHO-UHAYKTUBHOW( cos ¢ >0,2) Harpyske AByMs
MeTO/JJaMHU:

A) da30BbIM, TO €CTh U3BMEHEHHEM YyTJIa 33/1eP>KKH OTIHMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTom0M npomnycka nepuo/ioB.

PerynaTop Hesb3sl HCNOJb30BaTh [Ji 3JEKTPONUTAHUSA MPUOOPOB, COJepKaliux
3JIEKTPOHHbIe CXeMbl( KOMIBIOTEpPBl, NPUHTEpbl, TeJeBU30pbl, TeJeKOMMyHHUKALUOHHOE
obopyJioBaHMe U T.1.). DTO MOXeT NPUBECTH K BBIXOAY M3 CTPOsl KaK perysasaTopa, Tak U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a NOJIOMKY OOOpYZOBaHHA HeceT
noTpe6uTe b, a TapaHTUHHbIe 06513aTe/IbCTBA U3rOTOBUTEJIA He 1eCTBYIOT.

1.2 Harpy3ka K peryasTopy NoJKJI04aeTcs o cxeMe “3Be3/a" ¢ pabouell HEUTPaJIbIO.
1.3 YnpaBisieHue pazamMu - paszesibHOe.

1.4 PerysndaTop MoXeT NPUMEHATHCA KaK JAJis PyYHOIrO YIpaBJIeHUs] YPOBHEM MOLIHOCTH,
BbIJleJIIEMOM B HarpyskKe, [Jisl 4ero mnpeJHasHaueHbl KHOMKU U NEepPEMEHHBbIM pPe3UCTOp Ha
nepefHell maHeau 1mKada, TaK M JAUCTAHLMOHHOrO yHpaBJieHUS] B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdan 0..10 B;

B) crangapTtHbii curHad 0..20 MA;

B) crangapTHbiil curHai 4..20 MA;

[') BHelIHUM nepeMeHHbIN pe3ucTop 1..10 kOm.

KomaHpy paspelueHus fJis paboThl peryJssiTopa MOXHO 0JaTh KaK BPY4YHYIO C IOMOILbIO
TyM0J/iepa Ha JIMLeBOM NaHeH, TaK U JUCTAHIIMOHHO, 3aMKHYB COOTBETCTBYIOIHE KJI€MMBI.

Bbibop curHajsa ynpaB/eHUss M KOMaH/Jbl pa3pelleHHUs OCYLIeCTBJASAETCAd MNyTeM
pOrpaMMHUpPOBaHMUS.

1.5 PeryniATop fAB/Ase€TCA MHUKPONPOLLECCOPHBIM MNPOrpaMMUpPYeEMBIM  yYCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbBIE 10J1b30BaTeJIeM YCTAaBKU XPAaHATCA B 3HEProOHe3aBUCUMOU MaMATH
MHUKpOIpoIeccopa.

1.6 Perysnsgtop oToGpakaeT Ha JUCIJIee TeKyIllWe JaHHble O BeJUYHWHE 3a/alollero
CUTHaJIa, TOKAaX Harpy3kKH, peXuMax paboThl, 3HaYEHUSI NPOTPAMMHPYEMBIX YCTaBOK M KOJbl
OLIIMOO0K.

1.7 PeryiATop UMeeT UIMPOKHUUN KOMILJIEKC 3aLUT U aBTOAUATHOCTUKH, 06eCredrnBaOINX
HajlexkHoe PYHKIIMOHUPOBaHUE YCTPOMUCTBA U CBOEBPEMEHHOe HHGOPMUPOBaHUE NOTPEOUTE S
0 BO3HUKAKIIUX HEUCITPABHOCTSAX U UX YIPEXK/eHHE.
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2 TexHU4YeCKHe XapaKTEPUCTUKHU U YCJI0BUA IKCILUIyaTall U1

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Ta6siuna 2.1 - Texuuyeckue xapaktepucTuku ZVEL-3-C-R-RT
KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50 I'y
YnpaJienue pazamMu paszesibHOe
@®a30BbIM, NPONYCKOM NEPUO/IOB

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

CxeMa noAK/IYEHUs] HAarpy3KHU

Pa30MKHYTBIM TPEYTrOJbHUK

BcnomoraTe/sibHOe MUTaHUE AJId CUCTEMBI

198-242 B 50 I'y,

ylpaBJieHud
o 100, 160, 200, 250, 315, 400, 500, 630, 800, 1000,
HoMHHa/IbHBINA TOK Harpysku, A 1250
Perysvpyroummn ajieMeHT Tupucrop
Tuvn cucTeMbl ylipaBjaeHUs MukpornpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHBbI

CurHaz ynpaBJieHUs

nepeMeHHbIN Pe3UCTOpP, BHEIIHUHA
nepeMeHHbIN Pe3UCTOp

Bxop ynpaBJ/ieHus / BXOJHO€e CONPOTUBJIEHHUE

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

[1;1aBHBIN BbIXO/J, HA 33JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanua

Kuako-kpucraqimieckui HHAUMKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

I,[[Ol'IOJII-II/ITe.IH:>HI:>Ie KOHTAKTbI

3 nporpamMMupyeMbix pesie 220 B 5 A.

BeixogHo# curHas: “Pabota”, “ABapus”,

“ToToBHOCTB”

3aniuTa: KOpOTKO€e 3aMbIKaHKE Ha BbIXO/Ie

JJIeKTpOHHAad 3alUTa

3aLU,I/ITa: neperpy3ka JJIMTeJIbHbIM TOKOM

3JIeKTpOHHaH 3dalIrTa

3amuTa: neperpeB TUPUCTOPOB

Jatuuk TemnepaTtypsl 80 C

3amuTa: noteps ¢asbl UM “ciunaHue” das

JJIeKTpOHHas

3aLU,I/ITa: KOHTPOJIb IIOAKJ/JIOYE€HHUA HAlPY3KH

JJIeKTPOHHAs1, pab0TaeT TOJIbKO Iepe; MyCKOM

3aI.L[I/ITa: KOHTPOJIb UCITPABHOCTHU THUPHUCTOPOB

JJIeKTPOHHAs1, pab0TaeT TOJIbKO Nepe/; MyCKOM

[leperpy3o4Hasi CnocOGHOCTh( AeHUCTBYIOLIEE
cpeiHeKBaJipaTUYHOEe 3HaYeHue)

[=1,51u-10 cek, I=1,25 In - 30 cek, I=1,1 I -
1 MUH

[Topor cpa6aTbiBaHMA 3aLUThI OT KOPOTKOTO
3aMblKaHUsI( aMIJIUTYHOE 3HaYeHUe)

[>=3In

To4HOCTb CTAOUIU3ALUU AEUCTBYIOLIUX
CpelHEKBaIpaTUYHbIX 3HAYEHU N BBIXOJHBIX
napaMeTpoB

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

BpeMH CTa6I/IJ]I/I38U,I/II/I TOKaQ, HAlIpAXKEHUA NN

OTHoOcHUTeNbHAas BJAAXKHOCTb B0O34yXa

MOILIHOCTH [IPU CKa4YKe HaNPSAKEHUS CETH WU 2..3 cek
Harpy3ku Ha 10% B pexxuMe cTabUIM3aL MU
CTeneHb 3allHUIEHHOCTHU IP20
OxnaskIenHe [IpyuHyAuTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPaMHU
TeMnepaTypa OKpy»Karlleul cpebl 0.45C
0..90% 6e3 koHAeHcaTa ( cyxoe NOMeleHHe)
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2,5 kB MexAy maccu, CUJI0BOH L|eNbI0 U
HN3onanusa
yIpaBJSOUIMMU LeNsiMU
PexxuM paboThl Jaurtenbubii, [I1B = 100%
Cpok 3KkcmyaTanuu He meHee 10 sieT
['apaHTus 12 mecsueB
HuTtepdeiic RS-485, npoTokos ModBus RTU onius, TpebyeTcs aomn. miaata RS-485

[l paboThl peryJjsiTopa Heo6XoAMMO JBa HampspkeHus. OJHO HamnpsbKeHHe uepes
TUPUCTOPBI KOMMYTHUPYETCH Ha HAarpy3Ky — OHO Ha3blBaeTCH CUJIOBBIM HaNpSKEHUEM; Jpyroe
HalpsPKeHWe MCIOJIb3yeTcsl [iJil MNUTAaHUS CUCTEMbl YIpaBJeHHUS] - OHO Ha3bIBaeTCsd
BCIloMoraTeJsibHbIM. BcnoMoraTtesbHoe HanpsbkeHue — 220 B 50 .

2.2 PeryniaTop npejHa3HavyeH JJis 9KCIJIyaTalluy B CJeyOLUUX YCIA0BHUSIX:

A) 3akpbITble B3pbIBO6€30MacHble OMellleHUs1 6e3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temmnepartypa okpyxatoliero Bo3ayxa ot 0 go +45 C;

B) BepxHUii NpeJies OTHOCUTEIbHOU BJIQXXHOCTHU Bo3yxa He 6oJiee 90 % 6e3 KOHJeHCalluu
BJIary;

[') atMmocdepHoe aaBsenue ot 84 1o 106,7 klla;

1) mecTto pacnosioxkeHus A0 1000 M HaK ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUSA NPSIMbIX COJTHEYHbIX JIYYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBHE BUOPALIMU U VIAPOB.

3. YcTpo#CTBO U IPUHIMI JeiCTBUS

3.1 BHyTpeHHee yCTPOMUCTBO.
BHewmHuM BUJ peryasTopa npejacTaBjieH Ha pucyHke 3.1:

PucyHok 3.1 BHewHu# BUJ peryasTopa

Ha siv1ieBoi maHesiM pa3MellaloTcs 3J1eMeHThl UHAUKAL WU U yIIpaBJIeHUS:
BETOJUO/IbI " , "
A) cBetoauoabl “®@aza A”, “@aza B”, “®aza C’
B) cBetoauon “ABapus”
A0
B) Tym6.s1epn1 “PaboTa $A”, “PaboTa pB”, “Pabota ¢C”;
[') ’KUIKO-KPUCTAIINY €CKUH UHAUKATOP;
) kHonku “Ilp.”, “®”,”>”, ”<” 171 nporpaMMUPOBAHUS U YIIPABJIEHUS;
E) pyuyku BCTpOEHHbBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yup.C”;
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BHyTpu Koprnyca pa3MelarTcs:

A) TupuctopHble MoayH( 3 ITYKHU);

B) paguaTop oxnaxJeHus;

B) muaThI cMCcTeMBbI yipaBJieHus;

') cusoBble MIMHBI AJIS TOAKIIOYEHHUs] CUJIOBOT0 HAPSKEHUS U Harpy3Ku
3) BEHTUJISATOPbI OXJIAXKAEHUS

Ha 6okoBo# maHesn mkada HAXOJUTCA KJieMMa 3a3eMJIEHUSI.

Ha 60koBo# naHesu mkada HaXOAUTCS KJIEMMa 3a3eMJIEHUSI.

B kauecTBe peryJMpymoLiero 3jeMeHTa B YCTPOUCTBE HCIOJB3YIOTCS TPU THPHUCTOPHBIX
MOAYJSl, KaXKAbli M3 KOTOPBIX COZEPXXUT MO JABa TUPUCTOPA, COEJUHEHHBIX IO BCTPEYHO-
napaJuiesibHOM cxeMe. Ha siviieBoil nmaHesiM pa3MellleHbl 3/1eMEHThbI MUHAUKALUK U yIpaBJeHHs .

[IpoBoza [ NOAK/IIOUEHHS MUTAKOLEr0 TPpexda3HOro HaNpsKEHUs 3aBOJATCSA B KOPIYC
CBepxy; NpOBO/ia [IJisl NOAK/IOYEHUS LieNlel Harpy3Ky Y YIpaBJeHUsl — CHU3Y.

.]II/II_[eBaH MNaHeJ/JIb yHpaBJIeHHUA CO€AWHAETCA C OCTaJbHBIMH 3JIEMEHTAMU pPeryjadTopa
COeANHUTEJIbHBIM KI'YTOM, KAaK IIOKa3aHO Ha pUCYHKe 3.2

Pucynoxk 3.2 Perynsitop ZVEL ¢ BblHECeHHOU NaHeJIblo YIIpaBJAeHUs
JTO JaeT BO3MOXXHOCTb BBIHECTH MaHeJsb YNpaBJIeHUS 3a NpeJiesibl peryasaTopa U NpH
HeOOXOJUMOCTH YCTAaHOBUTb e€e, HalpuMep, Ha JABeple BHewHero wkada. /JJinHa

COeIMHUTEJIbHOTO XIyTa — 1 MeTp.

3.2 PexXuMbl pabOThL

PeryasTop B Jlo60 MOMEHT HaXOAUTCS B OJHOM U3 PEXUMOB pabOThl. ITU PEKUMBI
nepevyucsaeHsl B Tabaune 3.1.
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Tab6snna 3.1 PexkuMbl paboThI peryasiTopa

HaszBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3ToM pexuMe MMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wium
“[IlporpaMmupoBaHue”, TMpPU TNOCTYIJIEHUU KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TIepBOM CTpPOKe
oTobpaXkaeTcs HaAnmuchb ‘T'oTOBHOCTBH”, a BO BTOPOW CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

“PaboTa”

[Ipy coBMecTHOM ympaBjeHUMU ¢a3aMU B ITOT PEXUM PeEryJasTop
nepexoJuT NpPU HaJU4YUMM KoMmaHAbl “Pabota”. Ilpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKINNE HMIYJbCbl, Ha Harpyske
IPUCYTCTBYyeT HamnpsbkeHUe. Ha umHAMKaTope oToOpaXkaeTcs TeKyllee
3HAUYeHHe CUTHaJIa 33JJaHUs] U TOKM HArpy3ok. B ciydae mosiBjaeHUs
koMaH/bl “CTon” peryisTop nepexoguT B pexxuM “[0TOBHOCTB”.

[lpy paszgenbHOM ymnpaBjJeHUH ¢Gas3aMd B 3TOT PEXUM PETYJIATOP
NepexoJUT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ota ¢A”,
“PaboTta ¢B” nau “Pabora $C”. Ha uHAMKATOpE OTOOPAXKAETCA TEKylliee
3HAYeHHe CUTHaJIa 3a/laHus JIJisl BBIGPAHHOTO KaHaJla peryJIMpoBaHusl

“ABapus”

B 3TOT peXuM peryyasiTop NepexoAuT MPU PerucTpanuu Kakou-u60
aBapuHHOU cuTyanuu. UMIysibChbl yrpaBJeHUs HA CUJIOBbIE TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KoMmaHay ‘Pabora” nmo
JUKBUAALUM aBapuiHOU cuTyauuu. [locse perucrpanud OTCYyTCTBUS
aBapUMHOU CUTYallUU PeryJsaTop MOKeT aBTOMAaTHU4YeCKHU INEepenTH B
pexxuM “PaboTa” niu “'oTOBHOCTH” B 3aBUCMMOCTHU OT BUJA aBapHUHUHOMN
CUTYyalLlUH U 3allpOrpaMMHUPOBAHHbIX HACTPOEK.

Ha nHauKaTope oTo6paXkaeTcsl KOJ, OLUMOKHU Y NOSICHAIAs HAAUCh

“[IporpamMmmupoBaHue”

PexxuM mnpenHasHayeH [Jis 33/laHUsl 3HAYE€HUH NPOTpPaMMHUPYEMbIX
apaMeTpPOB M COXPaHEHHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “'0TOBHOCTb” HaXKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofayyd MNUTAHUSA [AJs CUCTeMbl ymnpaBjeHus( Korja Ha JucCIjee
oTOOpaXkaeTCsi HA3BaHUE TEKYIeNd MOJeJIN peryJisiTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha IoJady KOMaH/bI
“PaboTa”. Ilepexos B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mepBo#l cTpoke HHAMKATOpa OTOOpakaeTcsi HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHUe QYHKIUM H( HJIH)
MOsICHEHH

3.3 KOHCTPYKTHBHOE UCIIOJIHEHUE.

KOHCTpYKTUBHO peryssTop BbINOJHEH B BHJe MeTa/JJIMYeCKOro HaBEeCHOro WJIHU
HanmoJsibHoro mkada. Ha nepesHell nmaHesM MMeIOTC OpraHbl YIpaBJeHUs U HHAUKALUH,
nepevyrcieHHble B TabauLe 3.2




"3sezga InexTporHuka” https.//zvezda-el.ru/

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHNsl U MHAUKALUKY peryasaTopa

OpraH ynpasJ/iIeHUS] WIH
HHAUKAIMU

HazHayeHue

Ceetoguop “Paza A”

['opuT npu HaMuuu KoMaHabl “Pabora pA”

Ceetoguopn “®asza B”

['opuT npu HaIM4YMK KoMaHibl “Pabota ¢pB”

Csetoguop “®aza C”

['opuT npu HaIM4YMK KoMaHabl “Pabota ¢C”

Ceetoguop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucraninyeckui

OToGpakaeT TeKyliue JaHHble, peXHUM paboTbl, 3HAYEHU:

WHAUKATOP IpOorpaMMHUpyeMBbIX YCTABOK

IlepeMeHHBIN pe3UCTOpP | YnpaBJjieHUe BbIXOJHOW MOLIHOCTBIO B PYYHOM peXXUMe 110 KaHalty A
“Yop. A”

[lepeMeHHBIN pe3UCTOp | YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYyYHOM peXUMe 110 KaHany B
“Yop. B”

[lepeMeHHBIN pe3UCTOp | YIpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM pexxuMe 1o KaHasuy C
“Yuop. C”

Tym6sep “PaboTa pA”

Jis nogauu komanabl “Pabora pA”

Tym6sep “PaboTa $pB”

Jlis nojaum komaH bl “Pabota ¢B”

Tym6sep “PaboTta $pC”

Jlis nojgaum komaHabl “Pa6ota ¢C”

Knonka “IIporp”

14 BXoJla/BbIX0/ja B PeKUM IPOrpaMMUPOBaHUS

Jlia BplOOpa mporpaMMupyemMod (yHKLMWH, BBOJA B NaMATb ee

Kronika "®” 3HaYeHus
KHomnka “>” Jlns1 yBesiMyeHUs 3Ha4YeHUs NPOrpaMMHUpPYeMOU BEJIMYHUHBI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4yeHUs] MPOTrPaMMUPYEMOU BeJIMYUHbI

3.4 HasHayeHue kJ1eMM KjaeMMHbIX KosoAok XT1-XT2, X1-X4 npuBeseHo B Tabuuie 3.3.

KsnemMHbIe kos10a4KU X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs

Ta6unia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KineMMHUK Ne llenb HasHnayeHue
KJIEMMBbI
XT1 1 A JlJig moAK/II0YeHUs CeTH
XT1 2 B JlJ1s1 ToAK/II0UEeH U CETHU
XT1 3 C JlJ1s1 o AK/II0UEeHUS CETHU
XT2 1 N 51 coefiHEHMUS C HEUTPAJIBIO
XT2 2(3) N 15l coelMHEHUs C HEUTPaJbl0
XT3 1 LA Brixon A fJ1s1 coeiMHEHMs C HATPY3KOH
XT3 2 LB Brixon B fJ14 coeiMHEeHUs C HArpy3KOHn
XT3 3 LC Brixop C /11 coeJUHEHUS C HATPY3KOU
X1 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
nepeMeHHOr0 pe3ncTopa
X1 2 Uynp A It mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B
JJis KaHasia A
X1 3 lymp A Jl/is molauu ynpaBJisiolero aHajaorosoro curuasa 0(4)..20
MA JgJ1 kaHasia A
X1 4 Rymp A 11 mojauu ynpaBJsoliero CUraaJjia co CpegHero BblBoJa
BHEILIHEr0 NepEMEHHOT0 pe3UcTopa AJis KaHata A
X1 5 AGND | O6wu# AaJig aHaJIOrOBOTO CMTHAJIA YIIPaBJIeHHUs
X1 6 v A ,f[.HH no,uaqpl"cnmana JIMCTAHLIMOHHOTO yIpaBJIeHUs
Pa6oTa A
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X1 7 GND O6mun

X2 1 3B Hanpsxenue 3 B 114 noK/t04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa
s mojauu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X2 2 Uynp B JJis KaHasia B

X2 3 lynp B Jl/isl molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA g1 kaHaJsia B

X2 4 Rymp B Jl1s moia4m ynpaBJIFg0ILEero CUrHaJja co CpeiHero BbIBO/a
BHEILIHEr0 NepeEMEHHOT0 pe3rcTopa AJis KaHasa B

X2 5 AGND | O6wui AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiaum curHaJjia JUCTaHLIMOHHOIO yIIpaBJieHUs

X2 6 VB “PaboTa ¢pB”

X2 7 GND O6mun

X3 1 3B Hanpsxenue 3 B 114 noK/t04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa
s mojauu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X3 2 Uymp C as kaHasa C

X3 3 Iymp C Jl/isl molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 151 kaHaJsia C

X3 4 Rymp C Jl1s moia4m ynpaBJIFg0ILEero CUrHaJja co CpeiHero BbIBO/a
BHEILIHET0 NepEMEHHOT0 pe3rcTopa AJis KaHasa C

X3 5 AGND | O6wui aJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiaum curHaJjia JUCTaHLIMOHHOIO yIIpaBJieHUs

X3 6 Ave “PaboTa ¢pC”

X3 7 GND O6mun

X4 1 HP P1 HopManbHO-pa3oMKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpyeMOro peJse

X4 9 O6uuit | O6uIMi KOHTAKT 1-ro mnporpaMMupyeMoro peJe

P1

X4 3 H3 P1 HopMasnbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P2 HopManbHO-pa3oMKHYTBIN KOHTAKT 2-T0
IpOrpaMMHUpPyeMOro peJse

X4 5 O6uuit | O6UIMI KOHTAKT 2-TO IPOrpaMMHUpPyeMOro peJe

p2

X4 6 H3 P2 HopMasnbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOTPaMMHUPyeMOro
pene

X4 7 HP P3 HopManbHO-pa3oMKHYTBIM KOHTAKT 3-Tr0
NpOrpaMMHUpPYyeMOro peJse

X4 3 06;;1/1171 061K KOHTAKT 3-ro NIporpaMMHUpyeMoro peJe
HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMUpyeMOro

X4 9 H3 P3 pese

3.5 BrI60p cxeMbl cOeIUHeHU HAarpy30K.

Harpyska mnoaksoyaeTrcs N0 cxXeMe “pa3OMKHYTBbIA TPEYroJbHUK’, MpPU 3TOM
MaKCUMMaJlbHble HallpsKeHUs] Ha Harpy3ouHbIX pe3uctopax Rab, Rbc u Rca paBHBI 1MHEeHHBIM
HanpsikeHUsIM( HoMuHaJbHO 380 B).
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[logk/it0yeHWe HarpyskKu K peryJyisiTopy NPOU3BOAUTCS B COOTBETCTBUHM CO CXEMaMU M3
NpUI0XKeHud A.

3.6 Bi6op cnocob6a noga4y KOMaH/
i TOrO, YTOOBI MepeBeCTHU PETYJATOP B pexkuM “Pa6oTa” HE06X0AMMO MOAATH XOTS Obl

oaHy u3 komaH/, “Paborta pA”, “Pabora ¢B” nau “Pabora ®C”. ITH KOMaHABI MOXKHO MOAATH KaK
MEeCTHO — MyTeM IlepeBo/ia PYKOSITOK COOTBETCTBYIOIUX TyMb6JiepoB “PaboTa ¢pA”, “PaboTa $pB”
win “Pabora ¢C” B mnosoxkeHue “Bki.”, Tak U [JUCTAaHLUMOHHO - MyTeEM 3aMblIKaHUSA
COOTBETCTBEHHO KJIeMM 6 U 7 KJIeMMHBIX K0/040K X1, X2 u X3 niaThl ynpaBJieHUS.

Bbi6op Mex/y MeCTHbIM WM JUCTAaHIIMOHHBIM CIHOCOGOM YyNpaBJIeHUs OCYIeCTBJSETCS
nporpaMmMupoBaHueM GyHKIUU F1( cM. nyHKT 7).

Takxe Bce 3T KOMaH/Abl MOTYT ObITh OAAHbI 0 HHTepdelicy RS-485, eciu F1=2.

3.7 Bri6op 3aa10111ero CUrHaJjia

YnpaBiATb ypOBHEM BBIXOJHOIO HANpPSKEHUA PperyasaTropa MOXHO MeCTHO HJIH
JUCTAHIMOHHO. MeCTHO MOHO yNpaBJATb BCTPOEHHbBIMHM IepEMEHHbIMH pe3UCTOpPaMHU.
HaxoxjeHue pHUCKM PYYKUM @epeMeHHOro pe3ucrtopa B mnojoxeHud “Mun” u “Makc”
COOTBETCTBYeT MUHUMA/JIbBHOMY U MaKCMMa/IbHOMY 3Ha4eHUAM 3a/jal0ILero CUrHaJja.

J\11  AUMCTAaHLMOHHOTO VYIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHATHCH:

A) crangapTHbIU aHa/10roBbIM curHai 0..10 B;

B) crangapTHbIi aHa/10roBbIM curHas 0..20 MA;

B) cTaHAapTHBINM CUTHA/ aHAIOTOBbIH 4...20 MA.

[') BHeLIHUI TepeMeHHbIN pe3uctop conpoTtruBieHueM 1..10 kOm.

llenn ynpaBJ/ieHHUS TOJKJIOYATCA B COOTBETCTBUM CO CXeMaMMU MNOJKJI0YeHHs (
npuokeHue A) u Tabauued 3.3. BbibOop HCHO/Ib3yeMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM QyHKUUU F2( cM. nyHKT 7). BesMunHa curHasa 3aJjlaHvsi 0TOGpaXkaeTcs
Ha JUCIJIee B MPOIEHTAaXx OT MaKcuMasibHoro, Hampumep Us3a=50%, P3=25%. B pexume
CTabMJIM3allMU TOKA CUTHAJ 33/laHus 0TOOpaXkaeTcsl B amIepax, HanpuMep [3a=28 A, B pexxume
cTabuaM3alMyd HanpsbKeHUs1 — B BoJibTaX, Hampumep, Usa=150 B, B pexume cTabuansanuu
MOLIHOCTHU — B KBT, Hnpumep, P3a=30,0 kBT, B pexkuMe B cTabUIM3alMU KBaJipaTa HaNPSXKEHUS
- B BesinuMHax BosibT * BosibT, Hanpumep, U23a = 10000 B*B.

[Ipu pa3zesbHOM ynpaBiaeHUU ¢pa3aMU CUTHaJI 3aJlaHus /ISl KOK/A0r0 KaHasla UMeeT CBOU
COOTBETCTBYIOIUK UHJEKC “@”, “B” uuu “c”, HanpuMep: Uza=40%, P3B=80%, 13c=55 A u T.x.

[Ipy pasgesbHOM ynpaBjeHMM ¢$asaMMU Kax/Abld KaHa/l pPeryJvMpoBaHUsST UMeeT CBOH
curHana 3azaHusd. /g Toro, 4yTo6bl Ha MHAUKATOpPE MPOCMATpPUBAThb 3HAYEHHUS KaXKAOTO W3
CUTHAJIOB 33/IaHUS1, HY>KHO HAOX)KUMaTh KHOMKY “®”.

Takke curHaJsibl 3a/JaHUsT MOXKHO U3MEHSTh 1o HHTepdeiicy RS-485, eciiu F2=6.

3.8 Ucnosb3oBaHre QYHKIIMKU aBTOMATUYECKOT'0 NOBTOPHOTO BKJIOYEHHUS

[loBesieHUe peryJisiTopa MocJje mpoBajia CUJIOBOTO WJIM BCIOMOTraTeJbHOr0 HamNpsKeHHUs
ompefesisieTcsl 3HaueHUMeM QYHKIUMU TMOBTOPHOTO BKJ/AOYeHUs F3, ycTraHaB/iMBaeMoro
nporpaMMHoO( CM. MyHKT 7).

Eciu F3=0, To pa3spemaetrcsd aBTOMaTU4YeCKOoe MOBTOPHOe BKJIW4YeHHe. Eciu mnposasn
HanpsHKeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOe HalpshKeHHWe CKa4yKOM BO3BpalllaeTcs Ha
NpeXXHUH YPOBEHb, €CJIU O0JIbIlle IBYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoAuT B pexxuM “Pabora”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIOYeHHUe 3anpelieHo. Ecau mnposan
HaNps>KeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOE Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
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NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAJIMUMU KOMaHAbl “PaboTa” Ha auciiee
UHAULUPYETCs cooblLieHre 06 omubKe. B TakoM MOJIOXKEHUH PerysasiTop 3a6J0KUPOBAH M Ha
HarpysKe HeT HanpsikeHUs. YToObI ero pa3b0KUpoOBaTh, Hy>KHO oJjaTh koMaHAy “Cton”, mocse
4yero peryJisitTop nepeiiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHune GyHKIMU F3 MpousItocTpUpOBaHO HA PUCYHKe 3.2:

HanpsxeHuwe ceTu

- T
Komaxpa “Pabora”

- T
BeixogHoe HanpsxeHwe, F3=0

= |
BrixogHoe Hanpaxenwe, F3=1

- T

PucyHnok 3.2 [I[pumeHeHnue ¢pynkyuu F3

3.9 Bp160p QyHKIMI IPOrpaMMUPYEMBIX peJie

Ha «kseMMHyw kosioAky X4 1JaThl ynpaBJeHUS BbIBeJeHbl KOHTAKTbl TpeX
nporpaMMupyeMbIx pesie. B 3aBucuMocTH oT 3HayeHur ¢pyHkuui F4, F5, F6( cM. nyHKT 7) peJse
MOTYT ObITh HEAKTUBHBIMH WJIM BbINOJHATL QYHKIMIO CUTHAIMW3aTOPa CAEeAYOLUX COObITUM:

A) Perysnsatop HaxoauTcs B pexxuMe “IT'oTOBHOCTB”;

B) PeryaaTtop HaxoauTcs B pexxume “PaboTa’”;

B) Perysnsitop HaxoguTcs B pexxuMe “ABapusa”.

KoHTaKTbl MporpaMMHUpPyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.10 Bri60p cnocob6a peryJiipoBaHus

BbIxo/jHO€e HampsXKeHUE PETYJIsATOpa MOXKET PEryJIUpPOBaThCA ABYMs crioco6aMu: ¢pa3oBbIM
M NPONYyCcKOM nepuofoB. bosiee noapo6HO 06a cnocoba paccMOTpeHbl HUke. Bbi6op cnocoba
peryJiipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).

3.11 ®a30BbIk METO/1 PETYJIUPOBAHUS
BbixofiHOE HampsDKeHHWe peryJupyeTcs 3a CuYeT UW3MeHeHHs BpeMeHH 3a/lepPXKKU

oTnvpaHus T3 CUJIOBbIX TUPUCTOPOB . PopMa BHIXOJHOIO HAMpPSKEHUSI MTOKa3aHa Ha PUCYHKe
3.3:

A UH

T3 13 13

11



"3Bezna InektporHnka” https://zvezda-el.ru/

Pucynok 3.3 BrixosHoe HanpsikeHUe Npu $pa30BOM criocobe peryJaupoBaHus

JlocToMHCTBa MeTo1a:

A) moXoAUT A/ aKTUBHOM U aKTUBHO-UHAYKTUBHOM Harpy3ok ( cos ¢ >0,2);

B) nmoaXo UT [Jisl peryJiMpoBaHUs TeMIlepaTypbl MaJIOMHEPIIMOHHBIX HAarpy30K U YPOBHSA
SAPKOCTU CBEYEHHUS JIaMIl HaKaJIMBaHUS;

B) no3BoJisieT yMEHbIIUTD MYCKOBbIE TOKU;

HepoctaTku metoja:

A) BHOCUT rapMOHUYECKHE UCKAXKEHUST HANIPSHXKEHUS CETH;

B) nmoTpebsieHre peaKTHBHOUN MOIIIHOCTH, TIOHMKEHUE COS (p CETH.

Pa6ouuii nquks npu ¢a3zoBoM peryJMpoBaHUM NpeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max -—— — — — —
Min |— — £ — — ] S
T
0 L
Tnyck TexHONOrMYECKUA LK TebIKn
100% — — — — — — —
CurHan sagaHuva
T
0 -
Komanpa “"PaBota”
-
0 -

Pucynok 3.4 Pabouuii uuk/a npu ¢a3oBoM MeTO/ie peryJIUPOBaHUSA

[locne momauu komaH/bl “PaboTa” B TeuyeHuMe BpeMeHU THYCK BBIXOJHOE HaMpsDKEHUE
IJIABHO yBEJIMYMBAETCA OT MUHHUMAJIbHOIO 3Ha4YeHUA Min 10 3alaHHOT0 YPOBHA. ITOT y4aCTOK
Ha3bIBAaeTCA IJIaBHbIM IYCKOM. /lajiee BBIXOJHOE HalpsKeHWe U3MeHseTCd B COOTBETCTBUH C
CUTHAJIOM 33JjaHyd B JAuana3oHe Mexay 3HadeHUdaMUd Min u Max, a 3aTeM nocjie nogadu
KoMaH/pb! “CTomn”, BBIXOZHOE Halps)KeHUe MIJIaBHO YMeHbIaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJIIOYEHHUE), TOCJIE Yero Harpy3kKa 06ecTouYnBaeTCsl.

3.11.1 [InaBHBIX NYCK U NJIABHOE BbIKJKYEHHUE
[IpyuMeHeHne (YHKUUN IJIABHOTO MyCKa W BBIKJOYEHUS MO3BOJIIIOT NPeAOTBPATUTH

CKauK{ HalpshKeHUsl CeTH, 00yC/0BJIeHHble Pe3KUM HAabpocoM M COpPOCOM HArpysKH, a TaKxke
YMEHbIIUTDb NyCKOBble TOKU. BpeMeHa ny1aBHOT0 NycKa Y BbIKJIIOYEHUS 33J]al0TCA B IIpejiesiaxX OT
0 mo 25 cekynp c warom 0,1 cek nytem nporpammupoBaHus ¢yHkuui F31 u F32 nnsa dasel A,
F51 u F52 gna ¢aswl B, F71 v F72 aaa ¢asel C( cM. nyHKT 7).
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3.11.2 BrI60Op peryaMpyeMoro BbIXOJHOI0 NapaMeTpa

B kavecTBe peryJupyeMoro napameTpa MO>XXHO IPOTPaMMHO BblOpaTh HanpsbkeHue U uan
MoumHOCTh P. Ecium B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JIeMCTByIOlllee 3HAYeHHWe HaANpsHKeHWA Ha Harpyske MNpsAMO-IPONOPLMOHAJBHO CUTHALY
3aZjaHusA( NP YCJIOBUHM, YTO HaNpskeHHe CEeTH CHUHYCOMJAJbHO, Harpyska JIMHeWHas U MMeeT
aKTUBHBIM XxapaKTep), a MOILHOCTb, BblJlesfleMass B Harpys3ke, HeJWHEWHO 3aBUCUT OT
3a/jaollero curuaja. Eciu »xe B kauecTBe pery/iupyeMoro napaMeTpa BblopaHa MOLIHOCTB P, To
BbIXO/Hasl MOILHOCTb IIPY TeX K€ YCJOBHUAX NPAMO IPOINOPLMOHAJbHA CUTHANY 3aJdaHUA. ITU
3aBUCUMOCTU MpUBeJEHbI B Tabuule 3.4.

Tabauua 3.4 3aBUCUMOCTb BbIXOJHOT0O HAaNPsS>KEHUS U MOLHOCTH peryJsiTopa OT CUTHaJa
3aJlaHus

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsixenue, U MoiHocTs, P

CUTHAJ
3ajaHus, | 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 | 8O | 90 | 100 | 31 | 44 |54 |63 |71 |77 | 73|89 |95]100

PBoIx, % | 1 4 1911625364964 (81100 |10|20]30 /40 |50|60]70]|80]|90]100

BbI60p pery/iupyemMoro napaMeTpa OCyleCTBJSAETCS MyTeM MPOrpaMMHUPOBaHUS GYHKIUH
F34, F54, F74 nnsa kaxaou u3s ¢pas ( CM. NyHKT 7)

3.11.3 HWXHWY ¥ BepXHUU [IpeJieJibl pEryJIrUPOBAHUA

HxHUN 1 BepXHUU Npefesibl peryJupoBaHUsl COOTBETCTBYIOT 3HaueHUsAM Min u Max Ha
pucyHke pabodero uuksaa 3.4. YcTaHOBKa 3THUX 3HAa4eHUW I03BOJIIET YCTAaHOBUTbH I'PaHULbI
JIMala3oHa, B KOTOpPOM OyJeT BEeCTHCh peryJdpoBaHHe BBIXOJHOr0 mapaMeTrpa. Eciau
YCTAaHOBUTb 3HAauyeHHWe JJis1 HWXKHero npefesna paBHbiM 0%, a jua BepxHero — 100%, To
perysiMmpoBaHue GyleT peaJM30BAaHO BO BCeM /[Hana3oHe - OT HYyJs [0 IOJHOrO0 CEeTeBOTO
HanpsHKeHUs.

JluckpeTHOCTBb peryupoBaHus coctapJiseT 0,1%.

3a/laHve 3HAaYEHUW HIXKHEr0 U BEPXHETo MpeJiesioB peryJaupoBaHus s $a3oBOro MeTo/a
ocyuiecTBJsieTcs mporpammupoBanueM ¢yHkuuu F35 u F36, F55 u F56, F75 u F76 gna kaxaou
13 $a3 COOTBETCTBEHHO; ( CM. MYHKT 7).

3.11.4 PexxuM orpaHvyeHUd TOKa

Perynatop MoxeT paboTaTb B peXHUMe OrpaHUYeHHs TOKa, B KOTOPOM CHCTeMa
ynpaBJeHUs aBTOMaTH4YeCKM H3MeHseT yIpaBJslolliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KU He MPEBBICKJ 33JlaHHOe 3HaueHUe. J/laHHasg QyHKIMS M03BOJISET
TOYHO OTpaHUYMBATh MYCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbiBaHUSA 3alUT OT KOPOTKOrO 3aMblKaHUS U meperpy3kd. DyHKIUsS
BKJIIOYAETCS M OTKJOYaeTcsl mnporpamMmMmupoBaHueM ycraBok F37, F57, F77 a BenuuyuHa
MaKCUMaJIbHOTO TOKa 3aaeTcs ycTaBkol F42, F62, F82( cM. myHKT 7) A/l KaxaA0# u3 ¢as.

3.11.5 PexxyM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT pab6oTaTb B peXuMe CTabWUJM3allMd TOKa, B KOTOPOM CHUCTeMa
yOpaB/ieHUs] aBTOMAaTU4YeCKH H3MeHsieT yNpaBJsioliee BO3JeWCTBUE HAa TUPUCTOPbI TaKUM
06pa3oM, 4TOObI MO/ IEPKMBATh TOK HAarpy3KU Ha 3aZlaHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
ToKa — 2% OT HOMMHAJIbHOTO TOKa peryJsaTopa, BpeMs CTabWIM3alMM TOKa NPHU CKadKe
CeTeBOT0 HaNpshKeHUsl WM Harpys3ku Ha 10% - 2.3 cex. CurHaza 3ajaHud oTob6paxaeTcs B
aMmrepax, HanpuMmep I3 = 27 A. OyHKIUA BK/IOYAETCI U OTK/IYaeTCs NMpOrpaMMHUpPOBaHUEM
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yctaBku F37, F57, F77, a BeJMuMHAa MHUHUMAJbHOTO U MaKCUMaJbHOIO TOKa 3aJaeTcs
yctaBkaMu F41 u F42, F61 v F62, F81 u F82 s kaxxaout u3 ¢pas( cM. myHKT 7).

3.11.6 Pexxum orpaHr4YeHUd HANIPSXKEHUS
PerynsaTop MoOXeT paboTaTh B peXHMe OrpaHUYEHHUS HaNpsiKeHHs, B KOTOPOM CHCTeMa

yIpaBJeHUs aBTOMAaTHUYECKHM H3MeHseT YIpaBJjsdiolliee BO3JEWCTBMEe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BBIXOJHOE HaNpshKeHUWe Ha Harpyske He NpPEeBBICMJIO 33JJaHHOEe 3HadeHHe..
DyHKIMS BKIOYAETCAd U OTKJ/OYaeTCs nporpaMmupoBaHueMm ycraBku F37, F57, F77, a
BeJIMUMHA MaKCUMaJIbHOT'0O Hanpsi>keHud 3ajiaetcs ycraBkout F40, F60, F80( cM. myHKT 7).

3.11.7 PexxyM cTabUJIM3alUU HANPSXKeHUS

PerysnaTop MoxeT paboTaTb B peXkMMe CTaOM/IM3allMM HaNps»KeHHs, B KOTOPOM CUCTeMa
ylIpaB/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl NOAJEp>KUBATh HaNpsihKeHWe Ha Harpyske Ha 3aJJaHHOM ypoBHe. TOYHOCTb
cTabuIM3al My HanpskeHUs — 2% OT HOMHMHAJIBHOTO HaNpPsKeHUsl CeTH, BpeMs CTabu/IM3aluu
IpU CKayKe CeTeBOr0 HampspKeHUs1 Wau Harpy3kd Ha 10% - 2.3 cek. CurHan 3ajjaHus
oToOpaxkaeTcs B BoJibTax, HanpuMep U3z = 150 B. ®DyHKUUA BKJ/IOYAETCS M OTKJINOYAETCA
nporpaMmMmupoBaHueM yctaBku F37, F57, F77, a BesiMuvHa MHUHHMaJbHOTO W MaKCHMaJIbHOTO
Hanpsi>keHU# 3ajaetcs ycraBkamu F39 u F40, F59 u F60, F79 u F80 ana kaxzaout us ¢as( cm.
NYHKT 7).

3.11.8 PexxuM orpaHM4YeHUd MOLIHOCTHU

PerynsiTop MoxeT paboTaTb B peXHMe OTPaHUYEHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJeHUs aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TAKUM
06pa3oM, 4TOObI BBbIXOJHAs MOILHOCTb B Harpy3ke He NpeBbICMJA 3aJlaHHOE 3HauyeHHe..
dyHKIMS BKJIKOYAeTCd M OTK/OYaeTcsd NporpaMmMmupoBaHueM ycraBku F37, F57, F77, a
BeJIMUMHA MaKCMMaJIbHOM MOUIHOCTH 3a/jaeTcs yctaBkoul F44, F64, F84 nnsa kaxaoun us ¢pas( cm.
NYHKT 7).

3.11.9 PexxyM cTabuIM3allM¥ MOIIHOCTHU

PerynsiTop MoxeT paboTaTh B peXMMe CTaOWJIM3alMM MOLIHOCTH, B KOTOPOM CHCTEMA
yIpaBJeHUs1 aBTOMAaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
06pa3oM, 4YTOObl MOAAEPKHMBATh MOILHOCTb B Harpy3ke Ha 3aJlaHHOM YypoBHe. TO4YHOCTb
cTabuaM3an i MOLHOCTH — 4% OT HOMUHAJIbHOW MOLIHOCTH PeryJsTopa, BpeMs CTabuIn3aluu
IpU CKayKe CeTeBOr0 HampspKeHUs1 Wau Harpy3kd Ha 10% - 2.3 cek. CurHan 3ajjaHus
oToGpaXkaeTcs B KUJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIOYAETCS U OTK/IIOYAETCS
nporpammupoBaHueM ycraBku F37, F57, F77, a BeinuuMHa MUHUMa/JbHOW U MaKCUMaJbHOHU
MoOIIHOCTeH 3amaeTca yctaBkaMu F43 u F44, F63 u F64, F83 u F84 nna kaxgon u3 ¢as ( cm.
NYHKT 7).

3.11.10 PexxuM cTa6UJIM3ALMU KBAIpAaTa HANPSKEHUS
PerynaTop MoxeT paboTaTh B peXMMe CTabUIM3alMU KBaJpaTa HaNPSXKEHUs], B KOTOPOM

cucTeMa ynpaBJieHUsl aBTOMAaTU4YeCKU HW3MeHsleT ynpaBJsloliiee BO3JeiCTBUE HA TUPHUCTOPHI
TakMM 06pa3oM, 4YTOObI MOJJlep>KUBAThb HaNpsbKeHWEe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLMM KBaJpaTa HanpshkeHUs - 2% OT HOMUHAJBHOIO KBajparta
HamnpshKeHUs CeTH, BpeMsl CTaOMJIM3al MU NIPU CKauKe CeTeBOro HAaNpPsDKEHUs WM Harpys3ku Ha
10% - 2.3 cek. CurHaza 3afilaHusi OTOGpaXKaeTcsl B BUJE MPOU3BeJeHUs BOJIbT, Hanpumep U3 =

10000 B*B. ®yHKIMA BKJIYAETCSI U OTKJIIOYAeTCs MPOrpaMMUpPOBaHUMEM QYHKLUUK( CM. MYHKT
7):
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F37, F38, F45 pgna kanana peryaupoBanuda A, F57, F58, F65 ana kanana B, F77, F78, F85
as kaHaJa C.

3.12 YcTaHOBKA CKOPOCTH OTPAaHUYEHUS U CTAOMJIN3AIUU
B nmnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKH CKOPOCTH CTabUIM3aUH (

OrpaHWYeHUs1) 3aJaHHbIX BeJUYMH. [y atoro umeercsa ¢yHkuua F18, koTopas MoxeT
NPUHUMATb 3HAYEHHUS:

- 0 - meguieHHas. CKOpOCTb CTAOW/IM3ALUU WU OFPAaHUYEHUs] MAaKCUMaJbHO MeJJIeHHas,
Opyd 3TOM JOCTHUraeTcsl HauOboOJblIasg TOYHOCTb CTaOW/IM3anud. TOYHOCTb CTAOGU/IM3aALUU
HanpsKeHHUs WK TokKa — 1% OT HOMMHA/JIBHOI'O Halps)KeHUsl CeTH, BpeMsl CTaOU/IM3aluu NpU
CKayKe CeTeBOro Hampsi>kKeHus UK Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpeaHsasa. CkOpoCTb CTaOW/IM3allMM WM OrpaHUYEHUS CpeJHAd, NPU 3TOM
JIOCTHUTaeTCsl CpefHsAs TOYHOCTb CTAaOWJIM3alUU. TOYHOCTh CTAOMJIM3ALMU HANpsKEHUS WU
TOKa - 2-3% OT HOMHUHAJILHOTO HaNlpSPKeHUs! CeTH, BpeMsl CTaOMJIM3al UM [IPU CKayKe CeTeBOTo
HanpsHKeHUs Wik Harpysky Ha 10% - 3.4 cek;

- 2 - obicTpasA. CKOpOCTh CTabUIN3aLMU UJIU OTPAaHUYEHUs OBbICTpas, IPU 3TOM TOYHOCTb
CTabuaM3aluM HU3Kasd. TOYHOCTb CTaOWIM3alUM HaNpspKeHUss uWad Toka - 3-5% ot
HOMMHAJIBHOTO HaNpshKeHUsl CeTH, BpeMs CTaOWJIM3allMy NPU CKayKe CeTeBOr0 HaIpsKeHUs
WJIM Harpysku Ha 10% - 1..2 cek;

- 3 - rubkad. CkKopocTb CTabUIM3aLMU BbICOKAsg MpPHU OOJIbIIOM OTKJIOHEHHUH
CTabWUIM3UPYEMON BeJMYHWHBbI OT 33aJlaHHOM W 0OoJsiee MeJAJieHHas MO Mepe MNPUOJIMKEHUS
CTabUIN3UPYEeMON BeJMYMHbI K 33JaHui0. Takod BHJ CTabUIM3alUU MOMXKET OKa3aThCs
NOAXO/S1EHN [IJI HEJTMHEMHOW HarpysKH.

3.13 MeTo/ niponycka NepruoioB
MoujHoCTB, BblZesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHs YUCJ/ia MepUo/ioB

CEeTEeBOr0 HANpSDKEHHs, B Te4yeHHMe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOAHOTO
HalnpsKeHUs NpUBeJieHa Ha PUCYHKe 3.5

W
I

Limkn 1

PucyHok 3.5 BeixogHOe HanpsikeHHe IPU peryJIMPOBaHMU METO/IOM IPOINYyCKa epruo/i0B

JlocToMHCTBaA MeTo/ia:

A) He BHOCUT rapMOHUYECKUE UCKAXKEHUS B CETh;

B) HeT moTpebJieHUs] peaKTHUBHOW MOIIHOCTH, cos ¢ = 1 ( mpu aKTHUBHOM XapaKTepe
HarpyskHu).

HepocraTku metoja:

A) He TOAXOAWT AJs PeryJupoBaHHUs TeMIepaTypbl MaJIOMHEPIMOHHBIX HArpy3o0K |
YPOBHS IPKOCTH CBe€YEeHU JIaMIl HaKaJIUBAHUS;
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b) He pekOoMeH/lyeTcs NIPUMEHATD /11 aKTUBHO-UHAYKTUBHOW Harpy3Ky;
B) B ceTH BO3MOXXHO IMOSIBJIEHME CKAyKOB HaIps»KeHHs, OOYyCJIOBJEHHBIX COPOCOM H

HabpocoM Harpy3ku( ¢pirkep-apdekT);
[) npu omnpejie/leHHbIX YC/IOBUAX B CETH BO3MOXHO MOSIBJIEHHE Cy6rapMOHHYeCKHUX

COCTaBJAAIIUX( YaCTOThI KOTOPbIX MeHblle 50 ).

[Ipy wKcnosb30BaHUM 3TOr0 MeTOAA MOIIHOCTb, BblJesfeMasd B Harpyske, NpsMoO-
NpONOpPLHOHAIbHA BeJIMYNHE CUTHA/Ia 3a/jaHus.
Pa6ouynii [UKJ IpeCTaB/eH HUXKe Ha pUCYHKe 3.6:

A Pebix
100%

Max

Min
T
0 B
TexHonornJyecknin LnKn
- =
100% b— — — — — — —
CwrHan 3apadus
T
0 -
Komanpa “"PaboTta”
T
0 B

Pucynok 3.6 Pabouuii LMK/ IpU peryJiMpoBaHWU METO/IOM MPOMYyCKa NEPUO0B

[Tocne momauyu koMaHbl “PaboTa” B Te4eHHe BCEro TEXHOJIOTMYECKOTO IMKJa BBLIXOJHasI
MOIIHOCTbh, BblJesisieMasl B Harpyske, U3MeHsIeTCs B COOTBETCTBHUM C CUTHAJIOM 33/IlaHUs B

Jluana3oHe Mexy 3HadeHUussMU Min u Max.
CurHaJs 3a/laHusl 0OTO6paXKaeTCs Ha JUCIIee B MPoIeHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU LIMKJIA PeryJMpoBaHuUd

Bpemsa nyk/ia peryJiMipoBaHHS MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax oT 1 go 10

CEKYHJ, [yTeM MporpaMMUpoBaHueM QYHKIUUM( CM. TyHKT 7):
F46 nna kaHasa perysimpoBaHus A, F66 nuida kanana B, F86 nsa kanaua C.
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3.13.2 HuxxHYe U BepxXHUe NpeJiesibl PeryJupoBaHUd

H>XHUM 1 BepxXHUM NpeJiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha
pucyHke paboyero nukiaa 3.6. 3aZjaHMe 3HAYEHUHW HU)XKHEro U BEpPXHEro MpeJiesioB
peryJiMpoBaHUsl IPHU PeryJMpOBaHUM METOJOM IpPONyCKa NepHuoJ0B IpPOrpaMMHpPOBaHUEM
byHKIUM( CM. MYHKT 7):

F47 u F48 pjia kaHasa peryaupoBanud A, F67 u F68 g kanana B, F87 u F88 nsa kanana

C.
JuckpeTHOCTDb peryaupoBaHus coctasiasieT 0,5%.

3.13.3 PexXuM orpaHu4YeHUd MOLHOCTYU

Perynatop moxeT paboTaTh B peXHMe OrpaHUYEHHUS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJslolliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BbIXOJHAsl MOILHOCTb B Harpy3ke He IpeBbICMJIA 33JlaHHOE 3HauyeHHe.
YnpaBJiieHre QyHKLMEN OCyLeCTBJISAeTCA NPOrpaMMUpPOBaHueM QYHKIUMK( CM. IyHKT 7):

F37 u F50 g kanana peryavpoBanus A, F57 u F70 gaa kanana B, F77 u F90 gnig kanana

C.

3.13.4 PexxuM cTabUIU3aIMU MOIITHOCTHU
Perynatop MoxeT paboTaTh B pexkMMe CTabWJIM3allMM MOLIHOCTH, B KOTOPOM CHCTeMa

yIpaBJieHUs] aBTOMAaTHUYECKU HM3MeHsieT yIpaBJisiollee BO3JEWCTBUE HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOOBI MOAJEPXKUBATh MOUIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabMJIN3al MU MOIIHOCTHY — 4% OT HOMUHAJILHOW MOIIHOCTH PeryJsTopa, BpeMsi CTabUIn3alnuu
NpU CKayKe CeTeBOr0 HampsiKeHus WJau Harpyskd Ha 10% - 2.3 cek. CurHan 3aaaHus
oToOpaXkaeTcs B KWJIOBAaTTaX. YnpaBJyieHUe QYHKIMEN OCYIECTBJISIETCS NPOrpaMMHUpPOBAHHUEM
byHKIUMU( CM. YHKT 7):

F37, F49, F50 nna kanana peryaupoBanus A, F57, F69, F70 ana kanana B, F77, F89, F90
aJist ka”adga C.

3.14 Bpi60p TUIIA HATPY30K

PerysnsaTtop vMeeT BO3MOXXHOCTH BbIOOpAa THUMA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI6OD OcylecTBAsieTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. nyHKT 7)

[Ipu Bbi60Ope F8=1( akTUBHO-UHAYKTHBHAsA Harpys3kKa):

- npy pa3oBoM crnocobe ynpabieHus( F7=0) peryaaTop cABUraeT MMIyJ/bChbl YIIpaBJeHUS
TUPUCTOPAMHU OTHOCHUTEJBbHO MOMEHTa Ilepexo/ila 4Yepe3 HOJb CeTeBOr0 HaNpsKeHUs
onpesie/IEeHHbIM 06pa3oM, YTO6Gbl ONTHMHU3UPOBATHb PErYJIUPOBOYHYI0 XapAaKTEPUCTHUKY MO,
aKTUBHO-UH/JYKTHBHYI0 Harpy3ky. PekoMeHAayeTcs ycTaHaB/JMBaTb 3TOT peEXUM IpHU
NOJKJIIDYEHUU HArPy3KU ¢ Ko3pduuueHToM MoljHOoCcTH MeHee 0,8, HanpuMep TpaHcPopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTpOJABUraTe U U T.N. Ec/u ke Harpyska — akTUBHas, HO O KJ/II0YeHa BO
BTOPUYHYI0 OOMOTKY TpaHcdopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3TOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpU peryJupoBaHUM MNponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHUS Harpy3Ku 4epes
TpaHcdopmartop. B aToM ciydae npu F8=1 perynsaTtop cHavasa IJIaBHO B Te4eHHe CEKYH/bl
yBEJMYUBAET HANpPsPKeHHEe OT HyJis [0 IOJIHOTO CEeTEBOro, MOC/Je Yero y»e CO6CTBEHHO U
HayMHaeTCs peryJvMpoBaHUe NPONYCKOM IepuofoB. 3a CcyeT IJABHOIO CTapTa yJAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaATOpa, BCIJIECKA CETEBOT0 HaIpsKeHUs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.
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3.15 3anuch B 1aMATb 3aBOICKUX HACTPOEK.

PerynsaTop uMeert crierajibHyo GyHKIU0O FO8( cM. myHKT 7), NpU COXpaHEHUU B NMaMSITH
KOTOpPOM 3HayeHUs1 paBHOTO 1, BCe MOJIb30BaTeJbCKUE YCTAHOBKU CTHUPAIOTCS, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJICKUE 3HAYEeHUSI QYHKIUM.

3.16 3aIUThI
B peryssTope peasnn3oBaHbl CleAyIOlMe BUbl 3aLUT:

A) 3amUTa OT KOPOTKOTO 3aMbIKaHUS PETYJSATOpPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAs
3all[UTa peau3yeTcs NyTeM ObICTPOM 06pabOTKU MUKPOMPOLLECCOPOM CUTHAJIOB, MOCTYNAIOIIUX
OT AATYUKOB TOKa. [I[pu npeBbIllIeHUM MTHOBEHHOT'0 TOKA 3Ha4eHUs1 3*¥*[HOM NPOUCXOAUT CHATHE
YOPaBJSIONUX UMIYJIbCOB C THPUCTOPOB, a HA JHUCIIee OTOOpPaXKaeTCs COOTBETCTBYIOIEe
CcooOIIeHHe.

B) 3amuTa OT 1Neperpy3kd THPUCTOPOB IpeJjHa3HayeHa JJisd  COXpaHeHMUs
paboTOCIIOCOGHOCTU THUPUCTOPOB NpPH JJUTEJbHOU IMeperpyske TOKOM, IMpeBbIIIAIEM
HOMUHaAJIbHOE 3HaueHHWe TOKa peryjasTopa. MUKpoHpoleccop HenpepblBHO H3MepsieT TOKHU
Harpy3Kd U HAaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOT'O MHTerpasa U CPaBHHUBAET €ro C YCTABKOH,
IpPU MPEBBIIIEHUH KOTOPOH CHUMAeT UMIYJIbChl YIIPaBJeHUs] C TUPUCTOPOB U OTOOpaXKaeT Ha
Juciiee coobuieHue. PaboTa perysssiTtopa 6JI0KMpyeTcs Ha 3 MUHYTHI, 10CJIe YEro OH NepexoauT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komaHza “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryasaropa: [ = 1,5 Inom - 10 cek, [ = 1,25 [HoM - 30 cek, | =
1,1 InoMm - 60 cek.

B) 3amuTa OT meperpeBa pajuaTopa 006ecrneYHBAeTCs BCTPOEHHBIM TeMIEpPAaTyPHbIM
JlaTYMKOM, KOTOpPbIH HeNpepblBHO OMNpalluBaeTci MUKpomnpoueccopoM. IlpenesbHas
TeMmnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsSl 3alMThl paboTa peryJasTopa
6JIOKMpYeTCsl [0 OXJIaKAeHUs1 paguaTopa Jo TemnepaTypbl 60 C, mocsie 4yero BBIK/JIOYAKTCS
BEHTUJIATOPbl OXJXKAEHUS U PEeryJsaTop nepexoAuT pexuMm ‘[oTOBHOCTB”, ecau MojaHa
koMmaHga “Ctomn”.

[') KoHTposib MOJKJIIOUEHUS] HArpy3KU U TECTUPOBAHHE THUPHUCTOPOB HAa BHYTpPEHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMN ymnpaBjieHUs1 B pexume ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” faHHas 3aljdTa HEe aKTHBHA. 3alllMTa MOXET ObITh BK/IOUEHA UK OTKJIIOUEHA
nyTeM NporpaMMupoBaHus GyHKIUU FO91( cM. myHKT 7).

E) KOHTpOJIb HampsPKeHHUs CHUJIOBOM CETHU OCYIIEeCTBJSETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTblBaeT B CJAy4yae OTCYTCTBUSI OJHOM WM HECKOJbKUX $a3 WJIMU B CAydyae HX
“cnunanusa”. 3amdTa MOXeT ObITh BKJIIOYEHA WJIM OTKJ/IOYeHa MyTeM MpOorpaMMUpPOBAHHUS
¢yHkuuu F92( cM. nyHKT 7).

’K) samurTa oT BHyTpeHHed HeucnpaBHocTh ~Owm5 HeT cBsA3u Mexay maatamu”
bUKcUpyeTCs IPU OTCYTCTBUM OOMeHA JIAaHHBIMU MeXJy IaTaMu. [I[py BOBHUKHOBEHUH 3TOU
aBapHM YCTPOUCTBO He MOXKeT PYHKIIMOHUPOBATh, TPeOYeTCs pEMOHT.

3) 3auiMTa OT HEMCIPABHOCTHU L€ U3MepeHHUs HalpsiXKeHUsl cpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs U3MepsieT 3aBeJIOMO HeBepHble 3HaUYeHUS BbIXOJHOT'0 HAaNPsiXKeHU 1. 3alUTa MOXKET
OBITh OTKJIIOYeHa ¢yHKIMeld FO5( cM. myHKT 7).

3.17 HacTpo¥ku

B perysiatope npesycMOoTpeHa BO3MOKHOCTb HACTPOUKHU:

A) Jlnsg u3MeHeHHe nopora cpabaTbhlBaHUs 3aUIUThl OT KOPOTKOTO 3aMblKaHUs B BEPXHeH
yactu maatel TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHud ans  mkamnepa J1-]5 ¢
HaNpsPKeHUsIMU ycTaBkKd 3auuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. M3HavaibHO Ha
npeAnpUSTUNA U3TOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThbIBaHUSA MO aMIIMTyZe oKoJo 2,5-3*IH,
rae [H - HOMUHa/IbHBIN TOK peryJ/sfTopa. B ileBoM BepxHeM yIJy 3TOU e MJIaTbl UMEIOTCS JiBe
KOHTpoJibHble Touyku “K3”. HampsokeHue, U3MepeHHOe MeXJy 3TUMHU TOYKaMH, JOJIKHO
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COOTBETCTBOBAThH MOJIOKEHHUIO |1-]5, 3aMKHYTOMY /pKaMIlepoM. ITO HaNpsiKEHUE OMpejeiseT
TOK cpabaTbiBaHMsA 3alUThl o K3. BesinunHa Toka cpabaThlBaHMS NPSAMO-NPONOPLUOHAIBHO
HalpsOKEHUIO  3TOM  ycTaBKU. [Ipy  Heo6XOJUMOCTH  YBEJHWYHUTb YYBCTBUTEJIBHOCTb
cpabaTblBaHUS HY)XHO 3TO HallpsDKeHHWe YMeHbLIUTb, [JJs 3arpybJjieHuss — Haob6opoT
HanpskeHHe ycTaBKU K3 yBeJIMUUTS.

[IpyHuMas peuieHHe 0 HEOOXOJAUMOCTH HW3MEHEHHUsI HACTPOWKU 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c1ejyeT IPUHUMaTh BO BHUMaHHUe:

- eC/JIM DKaMIlep CHAT, HU OJHO W3 NoJyioKeHUH ]1-]5 He 3aMKHyTO, TO 3aujuTa He
cpaboTaer;

- ObIBaeT cHTyauus, korjga 3amurta oT K3 cpabaTbiBaeT NpHU JeHCTBYIOIEM TOKe,
M3MEpeHHOM KJIelllaMH, MeHblIeM 4eM [H. DTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HACTpoOMKe 3aliuThbl, NOTOMY YTO 3alllUTa cpabaTbiBaeT MO aMIIUTYyAHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JleHCTBYylolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJIMKO
aMIUIUTY/IHOe 3HaueHue ToKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIYUTh
3amuTy oT K3 MoXkeT NpHUBeCTHM K BbIXOJYy THUPHUCTOPOB K3 CTPOsl — BeJAb OHHU JONYCKAIOT
HEKOTOpOe IpeJie/ibHOEe 3HAaYeHHWE MTHOBEHHOTO TOKa, a 3aBOJCKasg HAcTpoWKa Kak pas
npeJycMaTpyBaeT cpabaTbIBaHHE 3aLIUThI JJIsI HENPEBBIIIEHUs 3TOTO NPee/bHO-0NYCTUMOT0
3HayeHUs. B 3TOM ciyyae U3roToBUTe/Ib UMeeT NPaBO OTKa3aTh B 6eclnaTHOM rapaHTUHHOM
00CTY>KUBaHUH.

b) llokazanus gaTyuKa Toka. B ciydae, eciiv Tok, M3MepeHHbIN GaKTUUECKH, PACXOUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha AMCILJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/l moACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢asa A”, F103 "kI ¢pasza B”, F104 "kl ¢aza C”. [lokasaHHs TOKaA Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NIPONOPLIMOHAIbHBI U3MEHEHUI0 3TUX KO3)PUIEHTOB.

[IpyHUMas pelLieHre O MOACTPOMKe MOKAa3aHUU TOKa, cleflyeT UMeThb B BUAY CJeAyIolue
bakTopBkI:

- JaTYUMKA TOKa MMEIOT HEKOTOpPYI0 HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa peryJsTOpa, MOKa3aHUA
JIATYUKOB TOKA MOTYT ObIThb HEJOCTOBEPHBI WM BOOOILE HYJIEBBIMHM, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIM HEBEPHOU HACTPOMKe; MPH YBEJIMUEHUHN TOKA, IOKAa3aHUSI BXOAAT B HOPMY;

- JJia  W3MepeHHs TOKa HYXXHO HCIO0JIb30BaTh KJElld, CIOCOOHble U3MepsTh
Cpe/lHeKBaJjpaTUUYHOe 3HaYeHUe ToKa. Ha Takux kjemax gokHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE cpeJlHeKBaZijpaTUyHoe 3HauveHue). Kiemwu, He usmepsitoupe TRUE RMS, MoxHO
MCIIOJIb30BaTh TOJIBKO NPU CHHYCOWJAJBbHOM TOKe, a NPHU HECMHYCOWJAJbHOM TOKEe TaKue
KJellyd MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNOIb30BaTh KJeLlU
dupmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUHW JaTYMKOB TOKA ONTUMAJIbHO POU3BOJUTH IPU TOKe paBHOM 60-
80% OoT HOMHWHAJIbHOT'O TOKA PEryJasaTopa;

- OTKJIOHEHUEe NOKa3aHUU OT AeUCTBUTE/bHbIX 60siee yeM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEXAEHUU, BO3MOXKHO, TPEOYEeTCS PEMOHT;

- HeBepHasi HAaCTpPOMKa MOXET NMPUBECTH K HEKOPPEKTHOMY CpabaThIBaHUIO 3alUT OT
neperpy3kd WM KOPOTKOTO 3aMblKaHUSl - JIMOO CJMUIKOM YacToe M HeoOOCHOBAHHOE
cpabaTbiBaHUE JIMO60 HA0OOPOT OTCYTCTBUE UJIU CJAUIIKOM MeJlJIeHHOe cpabaThiBaHus. B ciy4dae
BbIXOJJa W3 CTpOd peryaAaTopa [0 MNpPUYMHE HEBEPHOW CaMOCTOSITEJIbHOW HAaCTPOUKHU
noTpebUuTeseM, HU3rOTOBUTE/Nb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTUWHOM
006C/TY>KHUBAaHUH.

[Ipy npoBeseHUMH omnepayud MOACTPOMKM IOKa3aHWM Ha JHUCIJlee PeKOMeHAYyeTCs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMo HaXKaTb KHOMNKY ~®”
NaHeJIy yIpaBJIeHUsl.
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B) HacTpoiika nokasaHui HanpsixkeHHUs Ha Jucijiee. 3a U3MepeHre HalpsXKeHUsl OTBe4YaeT
mata A6( camas HWXHss). C JIeBOM CTOPOHBI IJIAThl €CTh PEryJdpoBOYHbIe pe3ucTopbl R13,
R14, R15 oTBeuarouue 3a ycTaHOBKY HyJid o ¢a3am A, B u C. C npaBoi CTOPOHBI — pE3UCTOPHI
R7, R8, R9( cooTBeTcTBYyOT pazam A, B u C) mMacmtabupyroiue Ko3pduLueHT nepeaadyud OT
M3MepUTeJbHOU MJIAThl K NOKa3aHUAM JUcIliest. Pe3UcTOpbl MOTYT ObITh TPYAHO AOCTYIHBI U3-
3a KryTa MpoBO/I0OB.

JlJ1s1 NOACTPOMKHU NMOKa3aHUHM Ha JMCIliee HeO6X0AUMO OTKIYUTD 3aIUTy yHkiuen FI5,
nojaTh kKoMmaHAy “PaboTa”, BbICTaBMB HyJieBOoe 3aJaHue. 3aduKCcHpoOBaTb KHomkou “@”
MHTEPECYIOILYI0 BeJIMYUHY Ha JUCIJIee. YOeAUThCs, YTO Ha MO/ KJII0YEHHOU HarpysKe HyJieBoe
HamnpsbKeHUe U JOOUThCS NMOKa3aHUHM HyJisl Ha AMCIlJiee TOBOPOTOM I'OJIOBKH PEryJupOBOYHOTO
pesuctopa R13-R15.

Jlasee noHATH BbIXOAHOE HalpsKkeHUe 10 60-80% oT MakKCcUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysiupoBaTh MOKa3aHUS Ha JuUcCIjee, JOOUBIIMCh COBMAJAEHUSI C JeHCTBUTEJbHBIM
3HaYeHHWEeM. M3MepsaTb HamnpskeHHe He0o0X0AUMO MNpUOOpPOM, 006/1aa0IUMM CIOCOOHOCTbHIO
u3MepsaTh cpeaHekBaJpaTuyHoe 3HadyeHUue(TRUE RMS). Ilocne 3aBeplieHHsI HaCTPOMKHU
peKOMeHAYyeTCs BKJAOUUTD 3alUTy PyHKLMeln FO5.

3.18 YnpaBJsienue no uHTepdericy RS-485 no npotokosy ModBus RTU

Peryngatop npeaycMaTpyBaeT YCTAaHOBKY IJIaThbl ¢ UHTepdelicom RS-485. [lo ymosiyanuio
3Ta MJaTa He UJleT B KOMILJIeKTe NoCcTaBKU. Ee He06X0JMMOCTb HYKHO YKa3bIBaTb MPU 3aKase.
Eciu npu nepBoHaya/lbHOM NOCTaBKe IJlaTa He ObLIa 3aKa3aH, TO €e MOXHO JOKYIUTb
OTJle/IbHO.

st ynpaBJsieHus no untepdericy RS-485 Heo6xoauMo:

A) YcTaHOBUTB 3HaUeHHUe afipeca YCTPOHCTBa B MUHQOpPMaLMOHHOM ceTH GpyHKuuel F99;

B) YcTaHOBUTH 3HaYeHUeE CKOPOCTH Nepeaadyu JaHHbIX yHkiuen F100;

B) I[Ipu HE0O6XOAUMOCTH MoAABaTh KoMaHAy "PaboTa” ¥ M3MeHSATh 3HAUYEHHE 33a/1al01ero
CUrHaJla 1o uHTepdeiicy HeoOXOAWMO YCTAaHOBUTb 3HadeHUs OJyHkuun F1=2 u F2=6
COOTBeTCTBEHHO( cM. MyHKT 7). BoJiee nmoJpo6Has JokyMeHTaIys o maate RS-485 u perucrpax
ModBus BbL10KEHA HA CaliTe NPOU3BOAUTEIIA.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeUCTBYWIIMM TpebGoBaHusaM “llpaBus ycTpoiicTBa
3JIEKTPOyCTaHOBOK”,  «[IpaBujaM  TeXHHYECKOW  3KCIUIyaTalUd  3JIEKTPOYCTAHOBOK
notpebuTesei» U «[IpaBUJ TEXHUKH 0E€30MACHOCTH MPH 3KCIJIyaTallUH 3JIEKTPOYCTaHOBOK
NOTpebUuTeen».

4.2 Jlna paboTbl peryJjsiTopa HUCIOJIb3YeTCs ONacHoe JJis KU3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 00'bEKTE, a TAaKKe NPU YCTPaHEHHWU HEUCIIPABHOCTEN U TEXHUYECKOM
06CJIy>KMBAaHUHU HEOOGXOIUMO OTK/IIOYUTD PETYJISATOP U MOJIKJIIYaeMble yCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs momnaZiaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOI 4acTb
mkada. 3anpeniaeTcss MCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX Cpejax C CoZiepKaHHUEM B
aTMocdepe KUCJIOT, lies104el, Maces U T. 1.

4.4 Tloakyro4veHUe, peryJUpoBKA M TexXHUYeCcKoe OOCAY>KUBaHHE PeryJssTopa JOJDKHBI

NPOU3BOJAUTBHCA TOJIbKO KBaJM(QUIMPOBAHHBIMU CIelJMaJMCTaMM, U3YYUMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO IO 3KCIIJIyaTalU K.
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4.5 Tlpu oskcmayaTalMud W TEXHUYECKOM OOCIYKMBAaHUM HeEOOXO0AUMO COOJ0AATh
Tpe6oBaHusA «[IpaBUJ TeXHHYECKOM 3KCIJyaTallMU 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NMPU 3KCIIYaTal MU 3JIEKTPOYCTAHOBOK MOTPEOUTEEN».

4.6 /151 3aliUThI 06CIYKUBAIOLLEr0 MEPCOHAA PETryaAsITOp A0JKEH ObITh 3a3€MJIEH.

4.7 Pery1iTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LIelU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJsieT ONAaCHOCTb JJIs
nepcoHasla UM 000pPY/I0BaHMUSI, TO PETYJISATOP HEOOXOAMMO MOJKJIKYATh Yepe3 MpepbiBATEb,
HampuMep, KOHTAKTOP, YIIpaBJsieMblid BHELIHEN CUCTEMOMN 6€30MacHOCTH.

4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KoM, MOAK/JIIOUEHHON K
BBIXOZY.

4.10 PaboTa peryssaTopa CONpPOBOXJAETCS BblJeJleHHEM Temsa. /il nmpefoTBpalleHus
neperpeBa, BbIX0/]a U3 CTPOsI U IpeJ0TBpallleHUs NoXKapa Heo6X0AMMO:

A) ycTaHaBJIMBATb PEryJsATOP Ha HEFOPIYYI0 I0BEPXHOCTD;

B) HeonMycTUMO yCcTaHABJIMBATb PETy/SATOP B IJIOXO BEHTUJIMPYEMBIX MeCTax U MecCTax C
BBICOKOU TeMIIepaTypOr OKPY»Kalolllel Cpeibl;

B) npu ycTaHOBKe Heo6x04uMO obecnieyuTh He MeHee 100 MM CBO6OZHOTO MPOCTPAHCTBA
10 IePUMETPY peryJsaTopa.

5. MoHTaxK Ha 06G'bEKTe.
5.1 CiefyeT yCTAaHOBUTD PETYJISTOP HAa LITATHOE MECTO U HAJIEXKHO 3aKPENHUTD €ro.
5.2 3a3eMJIUTh PeTyJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 [Ipok/aAbIBalOTCSA JIMHUHU CBSI3H, Ipe/jHa3HauYeHHble COeIUHEHUs C MUTALEN CeThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CedyeHHE CHUIOBBIX IMpOBOAOB AOJI2)KHO COOTBE€TCTBOBATDL TOKY HAI'PY3KH.

54 llenu A/ moJayd CHUTHAJIOB YIpaBJieHUS CJleAyeT BbIMOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HeNmoCpeACTBEHHBIM HMX MNOJKJKYEHUEM K
YIPaBJISIIOUAM KJIEMMaM JJis1 KaKA0r0 CUTHasIa OTAEeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O6eCHeYuTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pEryJsATOpa, [Jsl 4Yero peKOMEHJyeTCs WX KOHIbl TUIATeJbHO 3a4YUCTUTh U
00JIYAUTDH UM ONPECcCOBATh B CTAHTAPTHble HAKOHEYHUKHU, THJIb3bl, KIeMMbl. [lofcoennHeHe
IPOBOJIOB OCYILECTBJISIETCS N0/ BUHT.

5.4 He ponyckaeTcsl NpoOKJajKa JUHUHK YNPaBASAKIIMX CHTHAJOB B OJJHOM XXTIyTe C
CUJIOBBIMH POBO/IaMU, CO3JJAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE TOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeeHHBIM B [IpuoxkeHuu A.
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5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJIBKO CTaHJAAPTHBIN
MCIIPAaBHBIA UHCTPYMEHT.

6. IlepBoe BK/IIOUEHM .

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXOAUMO BBINOJHUTD CJEeAYIOLUIUE NEUCTBUA:

A) mpou3BecTH MOJKJIIYEeHHEe MO cxeMe 1, yKa3aHHOW B MPHUJIOXKEHUH A, IPU 3TOM B
KayecTBe TECTOBOW HAarpy3Ku peKOMeHAYeTCs MOJKJIYUTh JaMIbl HaKaJMBaHWUS MOILHOCTbIO
100-150 BT;

be3 mnoak/IHO4YeHHOM HArpy3kd HEBO3MO>KHO CJleJlaTb BBIBOJ O TMpPaBUJIbHOU WU
HeNpaBUJIbHOU paboTe pery/asTopa.

B)y6eauTbcs B MPaBUJIBHOCTU NMOJKJHYEHHS BHEIIHUX Liened MUTAHUsS W yIpaBJeHUs,
3a3eMJIEHUS], OTCYTCTBUHM KOPOTKOI'0 3aMbIKaHHUS HAa BBIXOJE;

B) mojaTh HanpsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl HA MepeAHelN MaHeau
mkada A0HKHbI KpPATKOBPEMEHHO 3aropeThCsl U MOTAaCHYTh, Ha Auciljiee B TeueHUe 10 ceKyH]
JIOJDKHA OTOOpPa3UThbCsA HAAIWCh TEKYIEH MOJENU PeryasiTopa U BKJIKYAKTCA BEHTUJISTOPHI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaAMUCh ‘[OTOBHOCTH” U TeKyllee 3HAaYEHUE
cUrHasjia 3aAaHus( HampspKeHUs WU MoIHOCTH, Hanpumep U3a=57%, ). 3To o3HAYaeT, YTO
peryJisiTop roToB K paboTe ¥ IporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJasATOp HMeeT HACTPOMKU: IMojadya KoMmaHAbl “‘Pabora”
OCYLLECTBJISETCS MECTHO TYMGJIEPOM C JIML|€BOH MaHeJ 1, BbIXOJHOE HaNps>KeHHe peryJnupyeTcs
$a30BbIM MeTOJO0M, CHUTHa/J 33JlaHus NOJAeTCsd BCTPOEHHbIM IlepeMeHHbIM pPe3UCTOPOM.
[lepeBepute TymMb6sep “Pabota $A” B mosiokeHue “Bkn” M MpPOKpPYyTUTE PYyUYKYy MEPEMEHHOTO
pe3sucrtopa “Yup. A” oT ofHOro KpaiiHero noJjioXkeHus Ao Jpyroro. Y6ejuTecb Npu 3TOM, 4YTO Ha
NOJAKJIIOUeHHON Harpyske( JlaMnax HakaJMBaHMUs) W3MeHseTCs HalpshKeHUe B INpejiesiax OT
HyJIsl 10 TIOJIHOTO ceTeBoro. Te ke onepanuy NpousBeJUTe U /sl KaHaJI0B ynpasseHus B u C.

7. [IporpaMmMupoOBaHue.
7.1 Bxoj, B pexXyM nporpaMMHUpPOBaHUA.

[IporpaMMupoBaHuMe W NPOCMOTP 3HAYEHUH VYCTAaBOK OCYIIECTBJSETCS B pexume
“[IporpaMmmupoBaHue”. YToObl BOWTH B 3TOT pPEXHUM, HeoO6X0oAUMO B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO Ha)KaTb KHOMNKY “IIporp”, mpu 3ToM Ha JAuciJee KPaTKOBPEMEHHO MOSIBUTCSA
Haanuch “[lporpaMMupoBaHue”, mocje 4Yero B NEepBOM CTPOKe HHJAMKATOpa OTOOGpa3UTCs
Ha3BaHUe NepPBOM QYHKIMU:

F1 cnocob ynp.

[ToBTOpHOE HaXkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pexKUM “'0TOBHOCTB”

7.2 Boib6op yHKIUM.

“wu_n

Haxkumas kHonku “>” u”<” B pexxuMe “IIporpaMMupoBaHHe”OCYIECTBIISETCS Mepexo, OT
OZJHOM HAaCTPOWKH K JPyTrOH.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HAaYeHUSA QYHKIUU.
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Boi6paB ¢yHKIMIO, 3HauyeHHE KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTb,
KPaTKOBPEMEHHO HAOXXMUTe KHONKY “®”, mpy 3TOM BO BTOPOH CTPOKe UHAMKATOpPA 0TOOPa3UTCs
TeKyllee 3HaueHue QyHKIMU, HalpuMep:

F1 crnocob ynp.
0 - Tymbnep

M3MeHUTDb 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" 1 “<”.

JlJ1s1 TOro, YTOOBI COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY)KHO KPaTKOBpPEeMEHHO
HaXXaTb KHONKy “®”, mpu 3TOM Ha JAuCIJiee KPaTKOBPEMEHHO OTOOpasuTCAd HaJMNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIMU U CTAHET BO3MOXHbIM
HaBUTaLUsA M0 QYHKIUAM.

Ecnu ke BbIOpaHHOe 3HaueHUWe (QYHKIUM COXPAHSATb He TPeOyeTcs, HaXKMUTE KHONIKY
“ITporp.” TeKCT BO BTOPOU CTPOKe UHJMUKATOPa UCUE3HET, a 3HauyeHHe QYHKIIMM He COXPAHUTCS,
B UeM JIeTKO y6eJUThCs, TOBTOPHO NMPOCMOTPEB 3HaYeHHe PYHKILHUH, [IJI YEero ONSATb HYXKHO

HaXKaTb KHOMNKY “®”.

7.4 OYHKIMU U UX 3HAYEHHUSI.
[IporpamMmupyeMble GYHKIMU peryJisiTopa epedyucaieHbl B Tabaune 7.1.

Tab6suna 7.1 [lporpamMmupyemMblie yHKLIUU

dyH- Haanuce Ha OnucaHue
KIUsl | WHAUKATOpe
Onpenensier cnoco6 ympaBjeHUs: KoMmaHjAa “Pa6ora” mojgaeTci MeECTHO WJH
JUCTAHLIMOHHO
3HayeHHe Hapgmnuce [TosicHeHue
F1 Cr0c06 ymp. 0 TyM6uep KoMmaHpa "Fa60Ta""1'[O,ZLaETCH nepelio,qotfl PYKOSITKH
TyMO6Jepa “PaboTa” B mosiokeHue “Bia
Komana “Pa6oTa” nmogaeTcs nyTeM 3aMbIKaHUS KJIEMM
1 JAACTAHIIUOHHO .
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJ1aThl ypaBJeHUs]
2 modbus KoMmania “PaboTa” nosmaetcs no unrepodeiicy RS-485
OnpenesisieT cUrHaJ ynpaBJieHUs] BBIXOAHbBIM HaNpsiKeHUEM
3HavyeHUe Hapgnuce [TosicHeHue
CurHan 3ajjaHUs U3MEHSeTCd IOBOPOTOM pPYYKH
NepeMEHHOTO Pe3UCTOpPa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.PE3UCTOP | MaHEJHU. [TosioxkeHHE “Mun” COOTBETCTBYET
MHHHMMaJIbHOHM BeJIMYMHe 3aJaHus, MoJoKeHue “Makc”
— MaKCMMaJIbHOY BeJINYMHE 3a/JaHus.
F2 CUTHaJ y1p. CurHaJs 3a/laHus NOJAEeTCA BHEUIHUM Hanpsi:xkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJi 3a/laHus nojlaeTcs TOKoM ynpanJieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0oJlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHus NOAAETCA BHEIIHUM IepeMeHHbIM
5 e':;i?(’) PEe3UCTOPOM. PexomeHayemoe 3HaueHUe
p P CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
6 modbus CurHas 3ajlaHus nojlaetcs no uHrepdeiicy RS-485
OnpenenisgeT NoBeJleHWE PeryasaTOpa MOCAe NMPONaXyU HaNpsXKeHUs CUJIOBOM CETH WJIU
F3 aBT.BKJL. BCIIOMOTaTeJ/IbHOT0 Halpsi>keHus B pexkuMe “PaboTta”
3HayeHUe | Hapnuce [losicHeHuUe
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Eciu mnpoBas HanpsbkeHUsl [AJWJCAd MeHee 2 CeK -
BBIXOJIHOE HaNpsKEeHWEe CKAa4KOM BO3BpallaeTcsd Ha

0 BKJIIOUEHO NpeXHUU yPOBEHb.

Eciu mnpoBasn HampspkeHUs Ajiudicsad 6ojiee 2 cek -
NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBas HanpsbkeHUS [OJWJICAd MeHee 2 CeK -
BBIXOJIHOE HaNpsKEeHWEe CKAa4KOM BO3BpallaeTcd Ha
NPEXHUU ypOBEHb.

1 oTkiao4yeHo | Eciu mnpoBan HanpsipkeHus aAjauics 6oJsiee 2 ceKk -
aBTOMAaTHYECKUH Mepe3alyCcKk He MNPOUCXOJUT; 4YTOObI
nepedTH B pexxuM “PaboTta” HyXHO NHOJAaTb KOMaHAY
“Cton”, mocJie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHHe Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpiBaHME peJjie OPOUCXOAUT TMpU IMeEpexojie B
F4 1-e pesie I'OTOB pexxuM “'oToBHOCTB”
2 CUTHaJ CpabaTbhiBaHUE peJjie MNPOUCXOAUT NpPU Iepexojie B
PABOTA pexxuM “Pabora”
3 CUTHAaJ CpabaTpiBaHME peJjie OPOUCXOAUT TMpPU IEpexojie B
ABAPUA pexuM “ABapus”
OnpenenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJe
3HayeHHe Hagnuch [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX pPeKUMax paboThl
1 CUTHAaJ CpabaTpiBaHME peJjie OPOUCXOAUT TMpPU IMEpexojie B
F5 2-e peJie I'OTOB pexxuM “'oToBHOCTB”
2 CUTHaJ CpabaTbhiBaHUE peJjie MNPOUCXOAUT NpPU Iepexojie B
PABOTA pexum “Paborta”
3 CHTHAaJ CpabaTpiBaHME peJjie OPOUCXOAUT TMpPU IMEpexojie B
ABAPUA pexxuM “ABapus”
OnpenenisieT ycjoBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJe
3HayeHHe Hagnuch [TosicHeHue
0 OTKJIDUeHO | Pesie HeakTHMBHO BO BCeX pexUMax paboThl
1 CUTHAaJ CpabaTpiBaHME peJjie OPOUCXOAUT TMpU IMeEpexojie B
F6 3-e pesie '0OTOB pexxuM “T'oToBHOCTB”
2 CUTHaJ CpabaTbhiBaHUE peJjie MNPOUCXOAUT NpPU Iepexojie B
PABOTA pexum “Pabora”
3 CUTHAaJ CpabaTpiBaHME peJjie OPOUCXOAUT TMpPU IMEpexojie B
ABAPHUA pexxuM “ABapus”
OnpenesisieT MeTO/, PEryJIMPOBaHMs BBIXOJHOT'0 HANPsXKeHHUs
3HayeHHe Hagnucek [TosicHeHue
F7 METOJ, per. " =
0 da3oBbIf ®a30BbIli MeTO/| peryIMpPOBaHUs
1 np.nepuos, | MeTon pery/inpoBaHUsl IPONYCKOM NEPUOJOB
3ajiaeTcs XxapaKTep Harpy3Ky — aKkTUBHAs WM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnucek [TosicHeHue

0 aKTHUBHas AxTuBHaga Harpyska( cos ¢u >0,9)

F8 HarpysKa 1 aKTUBHO-UH/I. | aKTUBHO-UHJYKTUBHas. PekoMeH/lyeTcsl HCIOJIb30BaTh
JUIsl Harpysku c¢ cos ¢u<0,8 npu pazoBom ymnpaBiaeHUH(
F7=0) w pana Harpyskd, MOJK/JIIOYEHHOH dYepes
TpaHchopMaTop, 0OpHU yOpaBJeHUHU  MPOMYyCKOM
nepuogos( F7=1)

3a/laeT napaMeTpsl [J1s1 MHAUKALUY B paboyeM pexKuMe
F9 WHAVKaLYA 0 LU P WHuKanus TOKOB, HANPSKEHUH U MOIITHOCTEHN 1Mo dpa3am
1 LU WHauKanus TOKOB M HANIPsPKeHUH 1o ¢aszam
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2 I,P WHuKalusi TOKOB M MOIHOCTeM no ¢azam

3 u,P Wuaukanus HanpsixkeHU 1 MoliHocTel o ¢paszam
4 I WHuKanus TOKOB 1o ¢as3am

5 U WHuKanus Hanpsi>KeHUH 1o dasam

6 P WHuKkanus MouHocTed o gpasam

dyuknuu F31-F44 peidcTBYOT npu ¢pa3zoBom MmeToje peryaupoBanus( ¢yakuusa F7=0) gasa kaHaja A

F31

IJIaBH. ITYCK

bA

BpeMs MJIaBHOTO BbIXOJ]a HaNpsDKEHHsl Ha 3aJJaHHbIM YpoBeHb. /[Mama3oH 3HaYeHUH
¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

F32

INJIaBH. BBIKJI.

dA

BpeMsa MNJaBHOTO CHMIXEHMS HaANpsDKeHUSA [0 MMHMMAJbHOTO 3HayeHMs. /luanasoH
3HayeHUM PyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F34

per. BeJIM4YruHa

dA

OnpejesifieT 3aKOH U3MeEHEHUs BbIXO/IHbIX HANPSKEHUS U MOIIHOCTH B 3aBUCUMOCTH OT
yHpaBJSAIOIIEr0 CUrHaMa(Ipyd YCJIOBHH, 4YTO HANpsDKEHWE CETH CHUHYCOUJAAJIbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuchb [TosicheHue

BbixofiHOe  HampspKeHHe  NpsiIMO
CUTHAJIy yIpaBJIeHus

0 U MMpONOPHHUOHAJIbHO

BbixogHAs MOLUTHOCTh MPSIMO MPOMOPLUOHAIBHO CUTHATY
yHpaBJeHHUsI

1 P

F35

H.pea. A

MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHud ¢pyHkuuu ot 0% a0
100%, Ho He 60Jiee 3HaYeHus dyHKkuuU F36. luckpetHocth 0,1%

F36

B. mpeJi. A

MaxkcrMasibHOe 3HauYeHHe CUTHasla 3aJaHus B %. /luanasoH 3HaueHud ¢yHKLuU oT 0% 10
100%, HO He MeHee 3HaYeHus1 yHKuuH F35. luckperHocts 0,1%

F37

Pexxum A

YHpaBIIeHI/Ie TOKOM HArpy3KH. CDYHKI_[I/IH BKJIFOYAE€T UJIK OTKJIIOYAET PEXKHUM OTrpaHHUYICHHUA
TOKa HUJIN CTa6I/IJII/I3aLII/II/I TOKa.

3HayeHHe Hagnucob [TosicHeHue

0 OTKJI. PexxrMbl OT'paHHUY€HHA UJIN CTa6I/II[I/I3aI_[I/II/I OTKJIIOYE€HBbI

OI'paHHUYECHHE I BrutoueH PEXHM OTpaHHUYEHHUA TOKA

Crabuimaanus | | BKIo4YeH pexuM CTabUIn3alii ToKa

OrpanudeHue U | BkiloYeH pe’xUM OrpaHUYeHUs] Hallps>KeHUs

Crabunuzanus U | Bk/Io4eH peXKUM CTabU/IM3al My HallpshKeHUs

OrpaHHU4Y€EHHUE P BkutoyeH PEXHUM OrpaHUYECHUA MOUTHOCTH

OV U W[

Crabuu3anys P | BKiIo4YeH peXUM CTaOUJIM3alliid MOLTHOCTH

CTaGI/IJ'II/IBaI_II/IH BruitoueH pexXxnum CTa6I/IJII/ISaI_II/II/I KBaZApaTa HAIIpAXEHUA

7 U*u

F38

H. npegena U*U
bA

OnpezensieT MUHMMaJbHOEe 3HaYeHHe KBaJipaTa HaNpsDKEHUs Ha Harpyske B peXXume
CTabWJIM3alMM KBaZipaTa HaNpsDKeHWs. 3HauyeHHe QYHKIUM He MOXET NPEBBICUTH
3HavyeHUe QyHKIMH F45

F39

H. ipea. U pA

OnpeznensieT MHUHUMaJbHOEe 3HAYeHHWe HANpsSDKEHWsT HAa Harpyske B peXHUMe
CTabWIM3alUM HanpshKeHUs. 3HaueHUe OQYHKIMM He MOXKET INPEBbICUTh 3HaueHHe
¢yHknuu F40

F40

B. mpea. U pA

OnpegenseT MakCMMa/IbHOe 3Ha4YeHUe HANPSHKeHHUs Ha Harpy3Ke B peXxuMe OrpaHUYeHus
HalpspKeHUs WIM CTabW/IM3aly{ HanpspkeHUA. 3HadyeHHe QYHKLUMHU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuU F39

F41

H. ipen. [ A

OnpejnesiieT MUHUMaJIbHOE 3HAaYeHUE TOKA B Harpy3ke B peXHMMe CTAaOWJIM3alMU TOKA.
3HayeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue yHKUnM F42

F42

B. ipef. [ A

OnpepesnsieT MakCUMa/lbHOe 3HaueHHMe TOKAa B Harpyske B peXkMMe OTrpaHMYeHMsl TOKa
WM CTAaGMJIM3alUU ToKa. 3HaueHue QYHKLIMHU He MOXKET NPEBbICUTh HOMHHAJIbHBIN TOK
peryJsiTopa v He MOXKeT ObITb MeHblIe 3HaYeHUs1 PyHKIuU F41

F43

H. ipef. P A

OnpenensieT MUHUMaJbHOE 3HAYEHHE MOLIHOCTU B Harpyske B peXXHUMe CTaOUIM3aLUH
MOIIHOCTH. 3HayeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHue pyHkunu F44

F44

B. mpeji. P dA

OmnpepesisieT MakCUMa/lbHOe 3HaU€EHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHHUYeHUs
MOIIHOCTH WJM CTAaGWUIM3AlMU MOLIHOCTU. 3HaueHue QYHKIMU MOXKET ObIThb MeEHblle
3HaYeHUs QyHKIMU F43

F45

B. mpeen U*U

Ol'[pe,Z[EJIHeT MAdKCHMaJIbHO€ 3HAYE€HHE KBAd[JPAT HANPAXEHHUA HA HAI'PY3KE B PEXHME
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dA

CTa6I/IJII/IBaIJ,I/II/I KBaJipaTa HalpAXEHHUA. 3HayeHUe CIJYHKU,I/II/I He MOXET OBLITh MEHbIIe

3HavYeHUs ¢yHKuu F38

dyukuuu F46-F50 x

€M CTBYIOT IIPU peryJIMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aaa
KaHaJsia A

OnpezesnsieT BpeMsi OJHOIO LUKJIA peryjdpoBaHus. [luana3oH 3HaueHUH GyHKLUU OT 1

F46 MK per. A 1o 25 cek c marom 1 cex
MuHMMasbHOE 3HaYeHHe curHaJja 3ajaHus B %. [Juana3oH 3HavyeHud pyHkuuu ot 0% 10
F47 H. ipef. GA
100%, HO He 6osiee 3HaYeHus1 yHKIUU F48. luckpetHocts 0,1%
F48 B. pes1 A MakcuMasibHOe 3HayeHHe cUrHasa 3a/jlaHus B %. /lnanasoH 3HayeHuil dyHkuuu ot 0% a0
100%, Ho He MeHee 3HaueHus ¢yukuuu F47. JuckpetHocts 0,1%
F4g | H-TPEA. P pA | OnpesensseT MUHMMaIbHOEe 3HAUYeHHE MOIHOCTH B Harpy3ke B peXuMe CTaOWUJIU3alUU
dA MOIIHOCTH. 3HayeHHe QYHKIIMU He MOXKET NPEBBICUTh 3HaueHue GyHkuuu F50
OmnpenensieT MakCMMaJibHOe 3HaUYeHHE MOLIHOCTH B Harpy3ke B peXXHMe OrpaHUYeHHUs
F50 | B.mpen. P A | MoniHOCTH WM CTAGUIM3AIUM MOUIHOCTHU. 3HAUYeHHe GYHKIUM MOXKET ObIThb MeHbIlle

3HavyeHus dyHKiuu F49

dyuknuu F51-F64

JAeHCcTBYIOT Ipu ¢pa3oBoM MeToAe peryimpoBanus( ¢ynkuus F7=0) ana kaHana B

F51

I[JIaBH. ITYCK

¢B

BpeMsa mNJaBHOTO BbIXOJA HaNps>KeHUsl Ha 3aJ@aHHbIM ypoBeHb. /lMama3oH 3HaYeHUH
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F52

IJIaBH. BBIKJI.

¢B

BpeMsi MJIaBHOTO CHIKEHMSl HaANpsDKEHUs [0 MHHUMMaJIbHOTO 3HayeHMs. /luanma3oH
3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F54

per. BeJIN41uHa

¢B

OnpepensieT 3aKOH U3MEHEHHS BBIXOJHBIX HANPSXKeHUs] U MOLIHOCTH B 3aBUCUMOCTH OT
yNPaBJAKILEro CUrHada(pyu YCJAOBHUH, 4YTO HaANpspKeHUWe CeTH CHUHYCOWJA/TbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnucob [TosicneHue

BbixoiHOE HaNpsHKEHWE  MPSIMO
CUTHaJy yIPaBJEHHUs

0 U MpONMOpUOHUOHAJIBHO

BbIX0o/iHasi MOIIHOCTb NMPSIMO NPONOPLHOHATBHO CUTHALY
ynpaBJieHUsI

1 P

F55

H.aopen. B

MuHMMa/bHOE 3HaYeHHe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0% a0
100%, HO He Gosee 3HaYeHus1 yHKIUU F56. luckpetHoctb 0,1%

F56

B. mpeJ. B

MakcuMasnbHOe 3Ha4eHHe CurHasa 3afaHus B %. /luanasoH 3HadyeHud pyHkuuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F55. luckpetHocTs 0,1%

F57

Pexxum ¢B

YHpaBﬂe}me TOKOM Harpy3kKHu. CDYHKL[I/IH BKJIIOYA€T HUJIK OTKJ/IFOYAET PEXHUM OFpAHUYECHUA
TOKa HUJIN CTa6I/IJII/ISaI_II/II/I TOKa.

3HavyeHHe Hagnuceh ITosicHeHue

0 OTKJI. PexxuMbl OT'pPaHHUY€HHA UIIHN CTa6I/IJ'[I/I3aI_[I/II/I OTKJIIOYEHBbI

orpaHuyeHue |

BkutoyeH PEXHUM OrpaHUYECHHUA TOKA

Crabuansanuda I

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

Orpanuyenue U

BkutoueH PEXHUM OrPaHUYECHUA HAIPAXKEHUA

Crabuausanug U

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

orpa”Huyenue P

BkutoyeH PEXHM OTpaHHUYE€HHUA MOITHOCTH

OV |UT | W (N[

Crabuusanuga P

BrutoyeH pPEXHUM CTa6I/IJII/ISaI_II/II/I MOIIIHOCTH

Crabuausanus

BkutoueH pexum CTa6I/IJII/ISaLII/II/I KBaZipaTa HallpAXXE€HHUA

7

U*u

F58

H. npegena U*U
¢B

OnpezensieT MUHMMaJbHOEe 3HaYeHUe KBaZpaTa HaNpsKeHUs Ha Harpyske B pexume
CTabWIM3alUM KBaJpaTa HaNpshKeHUsA. 3HadyeHHMe QYHKLMM He MOXeT INPeBbICUTb
3HavyeHUe QyHKIMU F65

F59

H. npex. U B

OnpezsensieT MHUHUMaJbHOEe 3HAYeHHWe HANpsDKEHWsT Ha Harpyske B peXHUMe
CTabWIM3alUM HanpshKeHUs. 3HaueHUWe OQYHKIMM He MOXXET INPEBbICUTh 3HAYeHHE
¢yHknuu F60

F60

B. mpej. U B

OnpezessieT MaKCHMa/lbHOE 3HaYeHUE HaIPSPKEHUs Ha Harpy3Ke B PeXXKUMe OrpaHHuYeHH st
HaNpsDKeHUsT WIM CTaOW/IM3al[id HalpsiKeHWs. 3HayeHWe QYHKIUU He MOXKEeT ObITh
MeHbllle 3HadyeHUus GyHKnuu F59

F61

H. npen. | B

OnpeaenﬂeT MHWHHUMAJIbHOE€ 3HAYE€HHWE TOKA B HAIPY3KE B pPEXHUME CTa6I/IJ'II/ISaI_II/II/I TOKaA.
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3HaueHue QYHKIIMHY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F62

F62

B. mpef. [ B

OnpezensieT MakCUMa/JlbHOe 3HaYeHHe TOKAa B Harpy3ke B peXXMMe OTpaHUYeHHsl TokKa
WJIM CTaOMJIM3aLUM ToKa. 3HaueHUue QYHKLMHU He MOXKET NPeBbICUTb HOMHHAJIBbHBIN TOK
peryJsiTopa ¥ He MOXKeT 6bITb MeHblIe 3HaYeHUs1 PyHKIUU F61

F63

H. ipen. P B

OnpezensieT MUHMMaJbHOE 3HAaY€HHE MOLIHOCTH B Harpy3ke B peXUMe CTabuIU3aluu
MOIIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEBbICUTh 3HauYeHUe yHKuu F64

F64

B. mpe. P B

OnpegenseT MakCMMa/JbHOe 3HaYeHHe MOLIHOCTH B HAarpyske B peXXHUMe OrpaHUYeHHUs
MOILHOCTH WJIM CTabWJIM3aLUU MOILHOCTU. 3HaueHUe QYHKLUHUU MOXKeT ObITb MeHblle
3HavyeHUs GyHKUMU F63

F65

B. npefen U*U
¢B

OnpezesnsieT MakKCHMa/lbHOe 3HAauyeHWE KBaZipaT HANpPSDKEHWs Ha Harpyske B peXXUMe
CTabWIM3alMM KBaZipaTa HaNpsDKeHWs. 3HaueHWe QYHKLIMM He MOXKET ObITh MeHbIle
3HavYeHUs dyHKIuHU F58

dynkuum F66-F70 x

€M CTBYIOT IIPU peryJiMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa
KaHaJsa B

OnpenensieT BpeMs OJHOTO I[MKJIA peryJaupoBaHus. /luana3oH 3HaueHUH QyHKOuu oT 1

F66 | uuka. per. B 1o 25 cek c marom 1 cek

F67 u. ipes, &B MuyHHMa/IbHOE 3HaYeHHWe CUTHaJIa 3aZaHus B %. /luana3oH 3HavyeHUH ¢yHKIMHU oT 0% g0
100%, Ho He 60Jiee 3HaYeHUs dyHKUUU F68. luckpeTHocTh 0,5%

F68 B. pest B MakcuMasibHOe 3HayeHHe cUurHasa 3a/jaHus B %. /lnanasoH 3HayeHuil dpyHkuuu ot 0% a0
100%, HO He MeHee 3HaYeHus1 dyHKMH F67. luckpetrHoctb 0,5%

Fe9 | H-TPEA. P $B | OnpejgensieT MUHUMa/IbHOE 3HAaYeHHWE MOIIHOCTH B Harpy3Ke B peXKHMMe CTaOWUJ/IM3AIUU

¢B MOUIHOCTH. 3HaueHUe QYHKIIMY He MOXKeT NPeBbICUTh 3HaYeHUe yHkiuu F70

OmnpepesisieT MakCUMa/lbHOe 3HAaU€EHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs

F70 B.peJl. P dB | MolHOCTH WM CcTabUIM3AIMU MOIIHOCTU. 3HAaYeHUe (PYHKIUU MOXET ObIThb MeHbllle

3HaYeHUs QyHKIuM F69

dynknuu F71-F84

JeHCTBYIOT ipu ¢pa3oBoM MeToje perynpoBanusi( ¢ynkuus F7=0) ansa kanasa C

IJIaBH. ITYyCK

BpeMH IIJIaBHOT'O0 BbIXOJild HANPAXEHHA Ha 3aaaHan71 YPOBEHD. [[I/Ial'la3OH 3HaYeHUH

k71 ¢C ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
F72 IJIaBH. BBIKJI. | BpeMs n/1aBHOrO CHWXeHHS HaNpshHkKeHUd [0 MHUHHUMa/JbHOTO 3HavyeHud. /Jlnama3oH
¢C 3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OmnpefenisieT 3aKOH U3MEHEHUs BBIXOJHBIX HANPAKEHUSI U MOIIHOCTU B 3aBUCHUMOCTH OT
yOpaBJsiollero curHana(mpu ycjJoBUM, 4YTO HaNpsiKeHHWe CeTHU CUHYCOUJAJbHO, a
Harpyska JIMHelHa)
p74 | PeT-BEIMUMHA 3HayeHuUe Hapnuce [losgicHeHMe
¢C 0 U BeixofHOe HampspKeHue MNpsAMO HPONOPLHOHAJBHO
CUTHaJy yOpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPIMOHANBHO CUTHATY
ynpaBJieHUs
F75 n.apes. oC MuHMMabHOE 3HaUYeHUe CUrHaja 3aZaHuda B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0% g0
100%, Ho He 60Jiee 3HaYeHUs dyHKUUU F76. luckpeTHocTh 0,1%
F76 B pest, &C MakcuMasibHOe 3HayeHHe cUurHasa 3a/jaHus B %. /lnanasoH 3HayeHuil dpyHkuuu ot 0% Ao
100%, Ho He MeHee 3HaueHusa ¢yukuuu F75. luckpetHocTs 0,1%
YnpaBieHue TOKOM Harpy3ku. PyHKLIHA BKAKOYAET UJIHU OTKJIIOYAeT PeXXUM OTpaHUYeHUs
TOKA WJIM CTAOUIM3aLUH TOKa.
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJL Pe>XxrMbl OrpaHUYeHHUs UK CTaOUIM3aIMU OTKIYEHbI
1 orpaHuyenue | | BkirouyeH pexuM orpaHU4eHHUs TOKA
F77 Pestcim ¢C 2 Crabusnzanus | | BkIOYeH peXuM CTabU/IM3aluy TOKa
3 Orpanuyenue U | BkyO4eH pexxUM OTpaHUYeHUs] HAPsHKeHUs
4 Crabuaunsanusa U | Bk/aoyeH pexyM cTabuan3alii HanpsiKeH sl
5 orpaHuyeHue P | Bk/IloYeH pexuM orpaHU4YeHus MOIIHOCTH
6 Crabunuzanus P | BkitoyeH peuM CTabUJIN3allMd MOLHOCTH
- Crabuiuszanus | BriloueH pexxuM CTabU/IM3al UK KBaipaTa HapshKeHUs
U*y
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" OnpefenseT MMHMMaJbHOE 3HaYeHHe KBaZpaTa HalpshKeHHWs Ha Harpyske B pexume
F7g | ™ npe,a(e:n utu CTabWIM3alUM KBaJpaTa HaNpshKeHUsA. 3HadyeHHMe QYHKLMM He MOXeT INPeBbICUTb
¢ 3HavyeHUe PyHKIMH F85
OnpefenseT MUHUMajJbHOe 3HayeHUe HalNpspkKeHUs1 Ha Harpyske B peXxume
F79 H.nped. U §C | ctabuivsanuu HanpsbkeHus. 3HaueHue (QYHKIUM He MOXKET NPEeBbICUTh 3HaueHUe
¢yHknuu F80
OnpegenseT MakCMMa/IbHOe 3Ha4YeHUe HANPSHKeHUs Ha HarpyskKe B peXxuMe OrpaHUYeHus
F80 B.npeA. U ¢C | HampspKeHUss WM CTAaOW/IM3alM{ HanpspkeHUA. 3HadyeHHe QYHKLUMHU He MOXeT ObITh
MeHbllle 3HayeHus ¢yHKuuu F79
F81 n. ipes, 1 bC OnpefenseT MMHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXXHMe CTabW/IM3alUHu TOKa.
3HavyeHMe QYHKLUU He MOXKeT PeBbICUTh 3HaYeHue PyHKIuu F82
OnpegenseT MakCMMa/lbHOE 3HaYeHHE TOKAa B Harpyske B peKMMe OrpaHM4YeHHs TOKa
F82 B.nped. [ ¢C | uau crabunmusanuu Toka. 3HaueHUe QYHKIIMU He MOXKeT NPeBbICUTh HOMUHAIbHBIA TOK
pery/isiTopa U He MOKeT ObITh MeHbllle 3HaueHus1 PyHKuuu F81
F83 H. ipes, P ¢C OnpepensieT MUHMMaJbHOEe 3HAaYeHHe MOLIHOCTH B Harpyske B peXMMe CTabWIM3aLuu
MOILHOCTH. 3HaueHUe QYHKIMU He MOXKeT NPeBbICUTh 3HaueHUe yHkuuu F84
OnpefenseT MakCMMa/JbHOe 3HaueHHe MOLIHOCTH B Harpyske B peXXMMe OrpaHUYeHHUs
F84 B.ipef. P $C | MOIIHOCTH WM CTAOUIMU3ALUU MOIIHOCTH. 3HAaueHUe QYHKIUU MOXKET ObITh MeHbIlle
3HaYeHUs QyHKIMU F83
" OnpegenseT MakCMMa/IbHOe 3HAauyeHMe KBaJipaT HaNpsSKeHHs Ha Harpyske B pexHuMe
F8s | * npe,z[gJIU v CTabWJIM3allMd KBajJipaTa HaNpsKeHUsA. 3HauyeHHe QYHKIUM He MOXET ObITh MeHblle
¢ 3HavyeHus ¢yHKuuu F78

dynkuum F86-F90 x

€M CTBYIOT IIPU peryJiMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa

KaHaJia C

F86

UK. per. ¢C

OmnpezesisieT BpeMsl OJHOTO IIHMKJIa PeryJMpoBaHus. /luamna3oH 3Ha4YeHUH QYHKIUHU OT 1
1o 25 cek c marom 1 cex

F87

H. npef. ¢C

MuyHMMa/bHOE 3HaYeHHe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHUd ¢pyHkuuu ot 0% a0
100%, HO He Gosiee 3HaYeHus1 yHKIUU F88. luckpetHocth 0,5%

F88

B. mpes ¢C

MakcuMasnbHOe 3HaueHHe CUrHasa 3aZaHus B %. /luanasoH 3HadyeHud pyHkuuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yukuuu F87. luckpetHocTb 0,5%

F89

H. npef. P ¢C
¢C

OnpezensieT MUHMMaJbHOE 3HAaUeHHE MOLIHOCTH B Harpyske B peXUMe CTabuIU3aluu
MOIIHOCTH. 3HaueHUe QYHKIMU He MOXET PEeBbICUTh 3HaueHue ¢yHkiuu F90

Fo0

B. mpea. P ¢C

OnpegenseT MakCMMa/JbHOe 3HaYeHHe MOLIHOCTH B HAarpyske B peXXHUMe OrpaHUYeHHUs
MOIIHOCTH WM CTaOWJM3aLUU MOILHOCTU. 3HaueHUe QYHKLHUU MOXKeT ObITb MeHblile
3HavyeHus ¢oyHKiuu F89

Fo1

KOHTPOJIb
Harp.

CDYHKL[I/IH BKJ/IFOYa€T UJIU OTKJ/IIOYA€T TECTUPOBAHKWE HA HAaJIMYHE HAarpy3KHU U BHYTPpEHHEE
KOPOTKO€ 3daMbIKaHHNE TUPHUCTOPOB

3HavyeHUe Hagnuceh [TosicHeHue

0 BKJIIOYEHa 3anuTa BKJIOYeHa

1 OTKJII0OYeHa 3anuTa OTK/JAYeHa

F92

KOHTpPOJIb a3

@yHKIMA BKJIKYAET WK OTKIIOYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”

3Hauenue | Hagmuchb [TosicHeHue

0 BKJIFOYEHa 3amnuTa BKJIOYEeHa

1 OTKJIIOYEeHa 3anuTa OTKJII4YeHa

F95

3amuTa UBbIX

3aU_lI/ITa OT HEHMCIIPABHOCTH B II€IKM U3MEPEHHUA BbIXOAHOTI'O HAIPAXKEHHU A

3HaueHue | Hagnuchb [TosicHeHue

0 BKJIIOUEHa 3alyTa BKJAYEHA

1 OTKJIIOYEeHa 3anuTa OTKJIIYeHa

F98

3aBO/J. HACTp.

3anuch B IaMsATh 3aBOACKUX HACTPOeK( 3HAYEHUH 10 YMOJYaHUIO)

3HavyeHUe Hagnuceh ITosicHeHue

3HayeHUuda
U3MeHAeTCs

BCEX MNpPOrpaMMHUpPyeMbIX He

0 HET byHriii

Bce  mporpammupyembie  QyHKIUH
3aBOJICKME 3HA4YEHMUs1. ITH 3HAYEHHUs] PABHBI:

MPUHUMAKOT
1 Ja p
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OyHKLMA 3aBojckoe dyHKLMA 3aBojckoe
3HaueHue 3HaueHue
F1 0 F57 1
F2 1 F58 0
F3 0 F59 0
F4 1 F60 UHoM
F5 2 F61 0
F6 3 F62 [HOM
F7 0 F64 PHoM
F8 0 F65 154000
F9 0 F66 5 cek
F18 1 F69 0
F31 5 cek F70 PHOoM
F32 3 cek F71 5 cek
F34 0 F72 3 cek
F35 0% F74 0
F36 100% F75 0%
F37 1 F76 100%
F38 0 F77 1
F39 0 F78 0
F40 UHoM F79 0
F41 0 F80 UHoM
F42 IHoM F81 0
F44 Paom F82 [HOM
F45 154000 F84 PHOM
F46 5 cek F85 154000
F47 0% F86 5 cek
F48 100% F87 0%
F49 0 F88 100%
F50 PHoM F89 0
F51 5 cek F90 PHOM
F52 3 cek F91 0
F54 0 F92 0
F55 0% F92 0
F56 100% F95 0
F67 0% F99 1
F68 100% F100 3
F99 | RS-485 azpec OnpepensieT aJipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 0 0 247
OnpenesisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HadyeHue Hapnuce
0 1200 6uT/C
1 2400 6uT/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 KI paza A OnpegnensieT K03QPUIMEHT IMepeaadd IO TOKYy MeXJy H3MepPeHHbIM 3HayeHUeM
F103 kI ¢pasa B CUTHaJIa C JaTYMKaA TOKA M NT0OKa3aHUsSMU TOKa Ha JMCIliee B COOTBETCTBYIOIeN dase.
F104 kI ¢paza C Ha mnpeanpusTUU H3TOTOBUTEJe OOBIYHO BLICTABJEHO 3HaueHHe 6ju3koe Kk 1,00.
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| | Juana3oH 3HaueHuii ot 0 10 2,50

8. UHAuKanusa JaHHbIX HA JHCIJIee

B Ta6iniie 8.1 npuBeAeHbl OTOOpaXkaeMble Ha IMCIJIee JaHHbIe /s BCeX PEXKHUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajjawolero curHasa, Hanpumep, Usa=25%,

P3b=45%, I3c = 66 A.

1-a ctpoka Kopx dyHKIMM U ee coKpallleHHOe Ha3BaHUeE, HalpUMep,
[TporpammupoBaHue | F2 - curnan ynp.

2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE

1-51 cTpoka BesiMuKHa 3a/1a10111€ro CUrHaa

2-9 cTpoka BesnyrnHa TokoB mo ¢asam A, B, C u TeMmmepatypa
paauaTopa, HanpuMep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OTob6pakaeMble Ha AUCIIee MapaMeTpbl MePUOJUYECKH MEHSITCH.
YTo6bl MpoCMaTpUBaTh TOJBKO OJWH BbIOpPAaHHBIA MapaMeTp,
HanpuMep, Tp, HykHO HaxaTb KHonky “®”. Ilpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS HaAgnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TEeKyllero napaMmerpa. [Ipu 3ToM Ha jucniee 6yJeT 0TOOpaKaThCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIM6KU 1 ee Ha3BaHUe

Pabota

9. Bo3MOXKHbIe HEMCIIPAaBHOCTH U CIIOCOOHI UX YCTPaHEeHHUA
Bo3MoxHbIe HEMCIIPAaBHOCTH U CIIOCOOBI UX yCTPaHeHUs NPUBe/eHbl B Tabaune 9.1

Tab6smua 9.1 Bo3aMoXKHble HEMCIPABHOCTH U CIOCOOBI X YCTPAHEHUS]

N Ommn6KH Haanuce Ha IlosicHeHMe
WHAUKATOpE
Harpy3ska He noJiK/JIl04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3mo:KHas npuYnHa JeicTBUsA

Harpy3ska He mnojk/o4YeHa WK | Y6eauThbcs B MpaBUJIbHOM

NOAKJ/IIYeHA HEBEPHO NOAKJIYEHUH HATPY3KHU

HapymieHue KoHTaKTa [IpoBepuTh KOHTaKTHbIE
Coe/IMHEHUs; TIPU Heo6XO0JUMOCTH
KOHTaKTHbIE MOBEPXHOCTH

owl HeT Harpy3KH WU 3a4YMUCTUTh, BUHTOBBIE COEJUHEHUS
K3 Ttupucropal NOJATSAHYTh

OG6pBIB MpPOBO/IOB, 06PBIB BHYTPH | [IpoBEpUTH 11€JIOCTHOCTH NMPOBO/IOB

Harpy3Ku Y Harpy3KH MyTeM “NIPO3BOHKU”

KopoTkoe 3aMbikaHue BHyTpHU | “IIpo3BOHUTBL’  THUPUCTOP  MPH

TUPHCTOpA OTKJIIOYEHHOM HamNpsiKEHUH CETH.
Eciu Tupucrop “3BoHuTCH’ -
YCTPOUCTBO HEMCITPABHO

BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

YcTpoHCTBO HE 0GHAPYKMBAET HAPSDKEHHUE CETH

. Bo3Mo:xHag npyuYMHa JeucTBUsA
Ow?2 HeT CUJIOBOU ceTH!
Hanpsokenuwe Ha peryasgtop He | Y6eauThbca B MOJKJIKYEeHUH
n0/IaHO HanpsDKeHHUs], MPAaBUJIBHOCTH
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MNOAKJ/JIIDYEHHUA

He BkJIIOYEH aBTOMaTHYeCKUM

BBIKJIKOYATeJlb

Bkio4uTh aBTOMaTHYECKUH

BBIKJIKOYAaTeJlb

C/IMIIKOM HHU3KOE HalpdXeHue

Y6eauThcs, 4TO HaNpsh>KeHUE B CETH
6oJsibiie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH NMPOBaJ HANPSHKEHUS] NMUTAHUSA

CUCTEMbl  yIpaBJeHUs WJU NpoBajJl  CUJIOBOrO  HaNpsKeHUs
JUIMTENIbHOCTBI0 6oJiee 2-x ceKyH/,. [la/bHeilllllee MOBeieHUE peryasaTopa
Ow3 HaanpH(;{l:’jIJ{II/IH' onpenensetrcs 3HadeHueM ¢yHkuuu F3. Ecaiu F3=0, To ycTpoiicTBo
) aBTOMaTHU4YeCKH Tepeiiier B pexuMm “ToToBHOCTB”; ecan F3=1, To
peryssaTop BoWAeT B pexuM ‘['OTOBHOCTB’ moOC/je MOJauyd KOMaHZbI
“Cton”
Temnepatypa ox/axzawulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHaA JencTtBusa
Heucnpasen BEHTHJIATOD | Y6eauThbcs B HCIIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJAIIMOHHbIE | [IpoyncTUTH BEHTUWISIIUOHHbIE
0 YKaJII03U »KaJIl03U OT MbLJIU U Mycopa
g neperpes!
PerynsTop pa3MemeH B T1JIOXO | Y6eAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIMPYEMOM HWJM >KAapKOM | OKpYKaloLero BO3/yxa He
MecTe npesblmaer 40 C. YcTaHOBUTH
peryindatop B Jpyroe  MecCTo,
OPHMEHUTDH BHELIHUHN 061yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTopaBUTH B pEMOHT
[lnaTel A2 u A5 He o6MeHuBatoTca | [IpouncTuTh MeXILJIaTHbIEe
HET CBSI3U MEXAY
Ou5 r1aTaul JPpYT C APYTrOM JJaHHBIMU pa3beMbl, eC/IM OLIMOKA He ucye3aeT
— OTOPaBUTh B PEMOHT
KopoTkoe 3ambikaHHe Ha BbiXoJie | [IpO3BOHUTH BBIXO/ peryasaTopa Ha
peryJasTopa Ha/in4uue MexxPpa3zHoTro KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUs Ha
3eMJII0
o7 KopoTkoe CivimkoM GoJibllMe  MYCKOBBbIE | YBeJWUbTE BPEMS IJIABHOTO MY CKa,
= 3aMbIKaHUe! TOKH YMEHBIIUTE BBIXOJHOE
Hanpsi>KeHUe, BKJIIOUYUTE PEXUM
OrpaHUYeHHUd TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBS3aThCA C MPOU3BOAUTEIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTopaBUTH B pEMOHT
3HaueHUe TOKa HarpyskKu | YMeHbIIUTb BBIXOJHOE
npeBblllIaeT HOMHUHAJIbHBIM TOK | Halpsi)KeHUE PETYJISITOPa;
om10 Meperpyska peryJsTopa B TeyeHHe | BKJIKYUTDb PEXKUM OTpaHUYEHUSA
JJINTEJNIbHOTO BpeMeH! TOKQ; yBEJIUUYUTb CONNPOTHUBJIEHUE
Harpy3kKu
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTh B PEMOHT
Cucrema yrpaBJieHUs] PUKCUPYET 3aBeJOMO HEBEPHbIE MOKAa3aHHUS
Hanps»KeHUd Ha AucIyiee
Bo3MoxKHasg npu4MHA JencTBus
HeBepHast cxeMa mnoAk/I04YeHUs | Y6eJUThCA B IPAaBUJIbHOCTU
owm13 HeT U3MepeHHUs HarpyskH, 06pbIB HAarpy3Ku MO/IKJIIDUEHUST U OTCYTCTBUS

UBbIx!

06pBIBA HArPY3KH

TpebyeTca HacTpoHKa HOKa3aHUM
HaNpsDKeHUs

OTK/II0YUTD 3aIUTY GyHKIMeH F95,
MPOU3BECTH MOJCTPOUKY
peryJiMpoBOYHBIMH PE3UCTOPAMU
Ha miate A6 B COOTBETCTBHUHU C
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nyHkToM 3.17 B)

O6pBIB B UBMEPUTEHLHOH 1IEMHU

Y6enuThbcs B NOAKII0OYEHHOM
COCTOSIHHHY ITPOBO/IOB, Pa3beMOB
HUKHeH r1aThl A6

HapymeHnue KOHTAaKTa
MEXIJIATHBIX Pa3beMOB MEXAY
maataMu A6 u A5

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

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omn6ok

PeryJsissiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiictBusa

KoMaHnpa “PaboTa” He mocTymaer
Ha peryaTop

[IpoBepUTh MOCTyINJIEHHUE KOMaH/bI
paboTa Ha KOHTAKTaX KJeMMHHKa
ynpaBJIeHUS; ybeauThCA B
HCIIPAaBHOCTU TyMbGJiepoB “PaboTta”

HeBepHo 3anmporpaMMHpOBaHa
¢yuknua F1 - BbIGOp cmoco6a
0141 KOMaH/bl

[IpocMoTpeTh 3HaueHHe OGYHKLHU
F1; npy He06X0AMMOCTH U3MEHUTb
ee 3HaYeHHue.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omn6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4YMHaA JencTBusa
HeucnpaBHOCTB nenei | [lpoBeputsb 1[eJIOCTHOCTD U
ylnpaBJeHUsI WM HUX HEBEpPHOEe | IPaBUJIbHOCTh NOJKJII0OUeHUA

MOAKJ/IDYEHH e

neney ynpaBJieHUs]

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOGOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HauYeHHe OGYHKLUU
F2; npy Heo6X0AMMOCTH U3MEHUTb
ee 3HaYeHHue.

HeI/ICl'IpaBHOCTb KHOIIOK HJIN
BCTPOEHHOTO ImoTeHuuoMeTpa,
BHYTPEHHAA HEMCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omn6ok

PerynaTtop mnepexoguT B pexum “Pabora”, cuUrHaa yrpaBJieHHUs
HNPUCYTCTBYeT W HM3MEHSIETCSl, Harpy3ka MOJKJIIOYEHa, HO Ha BBIXOJE

HalnpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBus

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTh HCIPaBHOCTD
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omn6ok

Ha HWHAWKATOpPE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBus

He n1nopmaHo BcmoMorartesibHOE
nutaHue 220 B

[IpoBepUTh HaIW4YMe HANPSKEHUS
220B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe peryasaTop NepuOJAUYEeCKH “3aBUcCaeT’, JaHHble Ha
WH/JMKaTope OOHOBJIAIOTCS HECBOEBPEMEHHO, KOMaH/[bl yIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KkHasi npuYnHa JeucTBUsA
BcnomoraTtesnbHoe nuTaHue | [IpoBepbTe ocyuorpadpom
COJIepXKUT MHOTO 1oMeX; | HaIMYhe TIOMeX M TMpOBaJOB B
NepuoAuYeckd B HeM BO3HMKAIOT | BCNIOMOraTe/JbHOM  HaNpshKeHUH.
pPOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesibHOe NMUTaHUE

BCJIe/ICTBHE BKJIIOUEHHUS JAPYroro
o6opymoBaHUs (
3JIEKTPOABUraTeNed, CBAPOYHBIX
annapaTtos)

OT APYTOU IMHUHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT
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[Ipy momave HanpsPKeHUs Ha PEryjsToOp HAa Harpy3ke HPUCYTCTBYET
HanpshKeHHUe, XO0Tsd KoMaH1a “Pa6oTa” He mojjaHa, peryJissiTop HaXOUTCs
B pexxuMe “'oToBHOCTD”
Bo3mo:KHasi npyuYnHa JeucTBUsA

HeT omn60k - KopoTkoe 3aMbikaHue BHYTpH | “[Ipo3BOHUTH” THPUCTOP
TUPHUCTOpA
HeBepHnoe HNOAKJIIYeHUe | YoeauTcs B pPaBUJIBHOCTH
Harpy3kKu NOAKJ/JIIYEHNs] HArPY3KH
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4YeCcKoe 06CayKUBAHUE

10.1 TexHuueckoe OOC/IY>KMBaHUE peryJsiTOpa MPOU3BOJUTCS He pexe OJHOr0 pasa B
IIeCTb MecslleB U BK/IKOYaeT B ceo:

A) KOHTpOJIb KpellJieHUd peryasaTopa

B) KOHTpOJ/Ib 3/71eKTPUYECKUX COeIMHEHUH, NOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yzaaneHue nblau v rpasy;

[') KOHTPOJIb KCIIPAaBHOCTH BEHTHUJIATOPOB;

/1) KOHTpOJIb TeMIIePaTypPHOI'0 PeXXUMa peryJsaTopa.

11 MapkupoBKa peryjaropa

11.1 Ha kaxXab1i perysaTop HaHOCATCA:

A) Ha3BaHMe peryasaTopa;

B) o6o3HayeHMe NUTAOLIETO HAPSXKEHUS U YaCTOThI;
B) noTpeb6/isieMmasi MOLHOCTb;

[') cTeneHb 3aLMTHI KOPIYCa;

/1) 3aBoJiCKOM HOMED;

E) rog usrotossieHus.

12 YnakoBKa 6/10Ka
12.1 YnakoBKa pery/igiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBSAHHBIMN fAIUK.
13 TpaHcnopTHpOBaHUe U XpaHeHUe

13.1 PeryndaTtop XpaHWTb B 3aKpbIThIX IOMeELIEHUSX B KapTOHHBIX KOpOOKax WJIH
JlepeBSIHHBIX AIMKaX P CJIeAYIOLUUX YCI0BUAX:

A) TeMnepaTypa okpy:xarwiiero Bosayxa -20..+55 C;

B) oTHOCHTe/IbHAsA BJIAXXHOCTb Bo3yxa He 6os1ee 80 % npu TemnepaTtype 35 C.

Bo3ayx B moMellleHUU He JJO/DKEH COJlepKaTh MbLIYM, NAPOB KUCJAOT U LeJ0YeH, a TaKkKe
ra3oB, BbI3bIBAIOLIUX KOPPO3HUIO.

13.2 PerysnsiTop B ynakoBKe TpPaHCIOPTUPOBATb NMpU TeMmiepaType oT -25 go +55 C u
OTHOCUTEJIbHOM BJIQXXHOCTH Bo3/jyxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHE [OINYyCKaeTCd BCEMU BHUJAMU 3aKpPbITOrO TPaAHCIOpPTA.

TpaHCHOpTI/IpOBaHI/Ie dBHUATPAHCIIOPTOM AOJI2KHO IPpOU3BOAUTLCA B OTaIlJIMBA€EMbIX
repMeTH3UPOBAHHBIX OTCEKAX.
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14 KoMIL/IEeKTHOCTb

ZVEL-3-C-R-RT ..t e 1 .
PYKOBOZCTBO MO 3KCIIYATALIAM .ecvvvereeeernressaeeeneseneeeas 1 .
| =60 1 (0] oy PP 1 wr.

15 lF'apaHTHUliHBIE 06513aTE/ILCTBA

15.1 T'apaHTUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS NPOJaXKH, PU COOJIIOAEHUU
N0JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHHUA U MOHTaXa.

15.2 B ciyyae BbIXOJ|a pery/siTopa W3 CTpPOs B TedyeHHEe TAapaHTUHWHOIO CpoKa MpHU
COOJIIOJJeHUY T10JIb30BaTesJleM YCJOBUM 3KCIJIyaTallM¥, TPaHCIOPTUPOBAHUSA, XpaHeHUs U
MOHTaKa U3TOTOBUTEJIb 00513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT WJIM 3aMeHy.

15.3 l'apaHTUiiHbIE 06513aTE/IbCTBA U3TOTOBUTEJISL HE JEUCTBYIOT:

e [Ipu MexaHHWYeCKHUX U UHBIX IOBPEX/JEHUSAX YCTPOUCTBA 110 BUHE IOTPeOUTENA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/leM YCTPONUCTBA CaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHu3alUi 6e3 corjacoBaHMs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opysoBaHue WM eT0 KOMILIEKTYIOIINE, KOTOPbIe 3KCIJIyaTUPOBAJIMCh IPU HApylIeHU U
KayecTBa UM MouHOCTA 3Hepruu corsacHo 'OCT 13109-97 Ha asekTpocHabGXkeHUeE, B
aBapUMHBIX YCJAOBUAX, MCHBITAJHU yAapbl MOJIHWH, MOXAap WU Jpyrue 3KCTpeMaJsbHble
yCJIOBHA.

15.4 PeMOHT ¥ cepBUC, B TOM 4YHUCJie TAaPAaHTUWHBIN OCYLIECTBJSETCS Ha MNpPeANpUSITHU
WU3rOTOBUTEJIS.

15.5 B ciyyae HEOGXOAMMOCTU TAPAaHTUHNHOTO U MOCTTapaHTUHHOTO PEMOHTA NMPOAYKIIUU
MOXKHO 06PaTUThCS M0 a/ipecy, yKazaHHOMY caiiTe KoMmnaHuu: https://zvezda-el.ru/
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IIpunoxxenue b 'abapuTHbIE U IPHCOeJUHUTE/IbHBIE Pa3MepPbl

1 & & b
Ta6sinna b1 N'abapuTHbIE U IPUCOEAMHUTENbHbIE pa3MEPHI, MM
Mogenb Inom, A | Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-C-R-RT-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-C-R-RT-160 160 174 | 120 | 458 | 415 | 300 15 BoJste M8
ZVEL-3-C-R-RT-200 200 256 | 200 | 478 | 435 | 330 20 Boste M8
ZVEL-3-C-R-RT-250 250 256 | 200 | 478 | 435 | 330 22 Boste M8
ZVEL-3-C-R-RT-315 315 338 | 280 | 468 | 421 | 330 27 Boste M10
ZVEL-3-C-R-RT-400 400 338 | 280 | 568 | 521 | 330 32 Bostel M10
ZVEL-3-C-R-RT-500 500 338 | 280 | 568 | 521 | 330 35 Bostel M10
ZVEL-3-C-R-RT-630 630 338 | 280 | 761 | 714 | 330 42 Bostet M10
ZVEL-3-C-R-RT-800 800 338 | 280 | 761 | 714 | 330 43 Boste M10
ZVEL-3-C-R-RT-1000 1000 505 | 447 | 761 | 714 | 330 53 Bostel M10
ZVEL-3-C-R-RT-1250 1250 620 | 562 | 761 | 714 | 330 53 Bostel M10
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