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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 Jlajee no Tekcty “ZVEL-3-C-R-N”, “peryasatop” unu “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

Ta6suna 2.1 - Texuuyeckue xapaktepucTtuku ZVEL-3-C-R-N
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

“3Be3na“ c paboyel HEUTPAJIbIO

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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BHyTpHu Kopnyca pa3MelarTcs:

A) TupuctopHble MoAyU( 3 IITYKH);

B) pazauaTop oxsaxJeHUs;

B) muiaTel cucTeMbl ynpaBJ/ieHuUs;

') cusoBble MUHBI AJ151 TOAKII0YEHUsI CUJIOBOI'0 HANPSXKEHUS U HAarpy3KU
3) BEHTUJIAATOPbI OXJIAXKAEHUS

Ha 60koBo# naHesu mkada HaXOAUTCS KJIeMMa 3a3eMJIEHUSI.

Ha 6okoBo# maHein I.LIKa(i)a HaXoJHWUTCA KJIEMMa 3a3€MJIEHH .

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPOMCTBE HCIOJIb3YIOTCA TPU TUPUCTOPHBIX
MOAYJ/Sl, KaXKAbli M3 KOTOPBIX COZEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX IO BCTPEYHO-
napaJiiesibHOM cxeMe. Ha siniieBo# maHesiM pa3MellleHbl 3/1eMEHTbI UHAWKAIUU U yIIPaBJIeHHUS.

[IpoBosa A/ MOJK/IIOUEHUs] THUTAKILEro Tpex$pasHOro HanpsKeHUs 3aBOJATCS B KOPIYC
CBepXxy; IPOBO/IA ISl TOAK/IIOYEHUS Liellel Harpy3Ky U YIpaBJeHUsI — CHU3Y.

f[I/IueBaH MNaHeJib yIIpaBJ€eHUAd COeAUHAETCA C OCTaJIbHbIMU 3JIEMEHTAMHU DPEeryjdTopa
CO€IMHUTEJ/IbHBIM XKI'YTOM, KdK [TIOKA3aHO HA PUCYHKE 3.2

PucyHnok 3.2 Perysnsarop ZVEL c BblHeCeHHOM ITaHeJ/1bI0 yIIpaBJIeHUs
JTO AaeT BO3MOXHOCTb BBIHECTH IaHeJb YNpaBJeHUA 3a NpeJesbl peryjaaropa U INpH
HeOoOXOJUMOCTU YCTAaHOBUTH e€e, HaNpuMep, Ha /JABeple BHewHero wkada. /JyinHa

COCANHUTEJIbHOI'O XKT'yTa — 1 MeTp.

3.2 PexXuMbl paboOThL

PerynsaTop B /itl060M MOMEHT HaxOAUTCS B OJHOM U3 PEXUMOB PabOThL. ITHU PEXUMbI
nepevyucaeHbl B Tabauie 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
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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 CxeMa coeJMHeHUA HArPY3KU.
Harpyska nojkiirodyaeTcsa no cxeMme “3Be3zfa” ¢ paboyeill HeUTpasiblo B COOTBETCTBUU CO
cxeMaMH M3 NPUJIoKeHus A.
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[Ipu coegrvHeHUM N0 cxeMe “3Be3/la” ¢ paboyell HEUTPa/Ibl0 MaKCMMaJibHble HaNPSXKEeHHUS
Ha Harpyso4HbIX cOpoTHUBJIeHUsX Ra, Rb, Rc paBHbI $pa3HbIM HanpskeHUAM TpexpaszHOU ceTH(
HOMMHaJbHO 220 B).

IIpu BBIGOpe Kabesisl M WIUH CjleAyeT y4ecTb, YTO NPH peryJupoBaHuu (pa3oBbIM
MeTO/A0M, TOK B HelTpa/id MOXKeT NMpeBbIlIaTh TOK B ¢a3ax B 1,7 pa3a. ITo 0co6eHHOCTh
cxeMbl “3Be3/1a” c paboyell HeUTpablo.

3.6 Bri60p cnocoba nogayyd KOMaH/

i1 TOro, UYTOOBI MepeBeCTU PETYJIATOP B pexkuM “PaboTa” HE06X0AMMO MOAATH XOTS Obl
oaHy u3 komaH/ “Paborta pA”, “Pabota ¢B” nau “Pabora ®C”. ITH KOMaHABI MOXHO MOAATH KaK
MEeCTHO — IyTeM NepeBo/ja PYKOSITOK COOTBETCTBYIOILUX TyMbJiepoB “PaboTa ¢pA”, “PaboTa $pB”
wan “Pabora ¢C” B mosokeHue “BkiL”, Tak U JUCTAHLMOHHO - TMyTeM 3aMbIKaHUSA
COOTBETCTBEHHO KJIeMM 6 ¥ 7 KJIEMMHbIX KoJ1040K X1, X2 1 X3 nJiaTel ynpaBJIeHHUS.

Bbi6oOp Mex/ly MeCTHbIM WJIM JUCTAHIIMOHHBIM CIHOCO60M YMpaBJIeHUs OCYIeCTBJISETCS
nporpaMmMupoBaHueM ¢yHKIUM F1( cM. nyHKT 7).

Takxe Bce 3TU KOMaH/Abl MOTYT ObITh OAaHbI 0 UHTepOercy RS-485, ecniu F1=2.

3.7 Bb160p 3a7a101[er0 CUTHAJIa
YnpaB/isTb YpPOBHEM BBIXOJHOTO HANpSKEHUS peryasaTopa MOXHO MeCTHO WJIH

JUCTAaHLLMOHHO. MeCTHO MOXHO YNpaBJATb BCTPOEHHBIMU IepeMEHHbBIMU PpPe3UCTOpPaMHU.
HaxoxjeHue pHUCKM PYYKUM @epeMeHHOro pe3ucrtopa B mnojoxeHud “Mun” u “Makc”
COOTBETCTBYeT MUHUMaJbHOMY U MaKCUMaJIbHOMY 3Ha4€HUSM 33/al01ero CUrHaJja.

Jna  [AUCTaHIIMOHHOTO yIOpaBJeHUs B KadeCcTBe VYIPaBJAKIIUX CATHAJI0B MOTYT
NPUMEHSThCS:

A) cra"gapTHbIM aHa/0roBbIM curHai 0..10 B;

B) crangapTHbIN aHa/0r0BBIN cUrHas 0..20 MA;

B) cranzapTHBIN cUTHa/I aHAM0TOBbIH 4...20 MA.

[') BHEIIHU I NTepeMeHHbIN pe3ucTop conpoTruBieHreM 1..10 kOm.

lleny ynpaBJ/ieHUs] TOAK/IIOYAKOTCA B COOTBETCTBUM CO CXeMaMM HOAKJIO4YeHus (
npuiokeHue A) u Tabauned 3.3. BblGOp MCNOJIb3yeMOro CHUTrHajla OCYILeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BeanunHa curHasza 3ajaHusi 0ToOpakaeTcs
Ha JUCIJlee B MPOLEHTax OT MaKcuMaJsibHoro, Hampumep Usza=50%, P3=25%. B pexume
cTabuaM3alMyi TOKa CUTHaJ 3a/laHus 0TOOpaXkaeTcsl B aMIepax, HanpuMep [3a=28 A, B pexxume
CTabuJIM3allMU HamnpsbkeHUs — B BoJibTax, HanpuMep, Us3a=150 B, B pexume crabuivsanuu
MOIIHOCTHU - B KBT, HpuMep, P3a=30,0 kBT, B pexxriMe B cTaObUJIM3alMU KBaJ[paTa HaNps»KeHUs
- B BesinunHax BosbT * BosibT, Hanpumep, U23a = 10000 B*B.

[Ipu pa3zesbHOM ynpaBieHUH ¢pa3aMU CUTHaJI 3aJlaHus /ISl KOK/A0r0 KaHasla MMeeT CBOU
COOTBETCTBYIOIIUN UHJEKC “Q”, “B” i “c”, HanpuMep: Usa=40%, P3B=80%, 13c=55 A u T.x1.

[Ipu paspesnbHOM ynpaBjieHUU Gas3aMU KaxKAbld KaHa/l pPEryJMpoBaHHsl UMeeT CBOU
curHaa 3azaHus. /i Toro, 4To6bl Ha HWHAMKATOpe MNPOCMaTpUBaThb 3HAYEHUs KaXKJAOro W3
CUTHAJIOB 33/]aHUS1, HY>KHO Ha)KUMaTb KHOMNKY “®”.

Takxe curHasibl 3a/JlaHUs] MOXKHO U3MEHSTH o uHTepdeiicy RS-485, eciu F2=6.

3.8 Hcnoap3oBaHve YHKIIUKY aBTOMAaTUYECKOrO IOBTOPHOI'0 BKJIKOYEHUS

[loBegeHne peryasTopa mocje mpoBaja CUJOBOrO WM BCIIOMOTraTe/JbHOI0 HalpshKeHUS
omnpefesisieTcsl 3HaueHMeM QYHKIMU TMOBTOPHOTO BKJ/IoYeHUs F3, ycTraHaBiMBaeMoro
nporpaMMHO( CM. IyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTHU4YeCKOe IMOBTOPHOe BKJYeHHe. Eciu mnposan
HaNps>KeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOE Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
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NpeXHUM YPOBEHD, €C/IU O0JIbIlIEe JBYX CEKYH/, — TO IPU HaJIMYUK KOMaH/bl “PaboTa” peryasarop
nepexoJuT B pexxuM “PaboTta”.

Ecin F3=1, To aBTOMaTHyeckoe MOBTOPHOe BKJIKW4YeHHe 3ampelieHo. Eciau mnposan
HalnpsKeHUs JJIUJICSA MeHee JIBYX CEKYH/I, TO BbIXO/JHOe Halpsi)KeHUe CKaYKOM BO3BpalllaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60JIbllle IBYX CEKYH/, — TO IPU HAJIM4YMU KOMaH/bl “PaboTa” Ha Aucniee
UHAUIMpPYeTCs cooblieHre 06 omubkKe. B TakoM mo/ioKeHUU peryssiTop 3abJOKUPOBAH U Ha
HarpysKe HeT Hanpsi>keHUs. YToObI ero pa36J0KUPOBaATh, HY>KHO MoJjaTh koMaHAy “Ctomn”, mocse
4yero peryJsatop nepeijieT B pexxum “‘['oToBHOCTB”.

[IpumeHeHue ¢pyHkuu F3 npousitocTpupoBaHO Ha PUCYHKe 3.2:

HanpsxeHwe ceTu

- T
Komanga “Pabota”

- T
BeixogHoe HanpsikeHwe, F3=0

-
BrixogHoe HanpaxeHwe, F3=1

- T

PucyHok 3.2 [IlpumeHeHue pyHkiuu F3

3.9 Bri60p QyHKIMI NPOrpaMMUpPYEMBIX peJie

Ha xieMMHyro KkosoAakKy X4 1J1aTbl yopaBJieHHMA BbIBeJleHbl KOHTAKThl Tpex
nporpaMMupyembIx pesie. B 3aBucuMoctu ot 3HayeHui ¢pynkuuii F4, F5, F6( cMm. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMHU UJIY BbINOJHATH QYHKLUIO CHTHA/IM3aTOopa C/1eAyILUX COObITU:

A) Perynstop HaxoauTcs B pexxuMe “I'oTOBHOCTB”;

B) Peryasartop HaxoauTcs B pexxume “PaboTa”;

B) PerysisiTop HaxoauTcCs B pexxuMe “ABapus”.

KoHTakThl mporpaMMHUpyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Br160p cnocob6a peryJiupoBaHus

BbIxo/jHOe HanpsXKeHHe peryJssTopa MoXKeT peryJupoBaThbCs AByMs ciocob6aMu: ¢pa3oBbIM
U npomyckoM nepuonoB. bosiee mopobHO 06a crnocoba paccMoTpeHbl HUXe. Bbibop crnocoba
peryJIMpoBaHMs OCYILeCTBJISAETCS IporpaMMUpoBaHueM GyHKIUM F7( cM. yHKT 7).

3.11 ®a30BbIM METO/ PELYJIUPOBAHUA

Bbixo/lHOEe Hampsi>KeHHWe peryJadpyeTcss 3a CcYeT M3MEeHEHUsI BpPEMEHM 3a/[ePrKKHU
oTnupaHus T3 CUIOBBIX TUPUCTOPOB . PopMa BBIXOJHOI'0 HANPSKEHHUs MOKa3aHa Ha PUCYyHKe
3.3:

11
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A UH

T3 13 13

PucyHnok 3.3 BbixoJiHoe Hamnpsi>keHue npu $a30BOM Crocobe peryaupoBaHUs

JlocToMHCTBa MeTo1a:

A) nogxouT [/ aKTUBHOM U aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) moaxoauT A/ peryJiMpoBaHUs TeMIlepaTypbl MaJOMHEPLIMOHHBIX HAarpy30K U ypOBHA
SIPKOCTHU CBeYEeHHUH JIaMIl HAaKaJIUBaHUS;

B) no3BoJsisieT yMeHbIIUTb IyCKOBbIE TOKY;

HepoctaTku metoja:

A) BHOCUT rapMOHHY€eCKH e UCKaXKEHNS HaNlPsSKeHUs] CeTH;

B) noTpebsieHre peaKTUBHOUN MOIIHOCTH, IOHMXKEHUE COS (P CETH.

Pa6ouuii nquks npu ¢pa3zoBoM peryJMpoBaHUM NpeACTaBJIeH HUXKe Ha pUCyHKe 3.4:

A Usbix
100%
Max — — — — — — —
Min — —  — — 1 —_———
T
0 2
Trnyck TexHONOrMYecKnin Lkn Teblkn
1M0M% ———— — — —
Cwurean sapgadma
T
0 =
Komanpa ""Pabora”
-
0 L

PucyHok 3.4 Pa6ouuii iuK/JI npu $a3oBOM MeTO/ie peryJaMupoBaHUSs

[locne momauu komaH/bl “PaboTa” B TeyeHuMe BpeMeHU THYCK BBIXOJHOE HaNpsDKeHUE
IJIaBHO YBEJIMYMBAETCS OT MHUHMUMAaJIbHOTO 3HauyeHus Min 10 3a/JaHHOT0 YPOBHSA. DTOT y4acTOK
Ha3bIBaeTCs MJIaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKEHHE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe Mex/y 3HaueHMAMHU Min M Max, a 3aTeM mnocje nojayu
KoMaH/pb! “CTomn”, BBIXOZHOE Halps)KeHUe IJIaBHO YMeHbIlaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJ/IIOYEHHUE), TOCJIE YeTr0 Harpy3Ka 06ecToYnBaeTCsl.
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3.11.1 [InaBHBIX NYCK U IJIABHOE BBIKJIKYEHHUE

[IpuMeHeHHe (GYHKLUMM MJABHOTO NMYCKa M BBIKJIIOYEHUS MO3BOJISIOT NpPeJoTBPaTUTh
CKaYK{ HaNpsKeHUs CeTH, 00YCJIOBJIEHHbIEe PE3KMM HAOpPOCOM M COPOCOM HAarpys3kH, a TakxkKe
YMEHBIIUTb NyCKOBble TOKU. BpeMeHa M1aBHOr0 nycKa U BbIKJIYeHUS 3a[al0TCA B IpeJiesiax OT
0 mo 25 cekynp c marom 0,1 cek myTem nporpammupoBaHus ¢yHkiui F31 u F32 ansa dassl A,
F51 u F52 gnsa ¢aswl B, F71 v F72 g ¢asel C( cM. nyHKT 7).

3.11.2 Bri60p peryJupyeMoro BbIX0JHOTO TapaMeTpa

B KauecTBe peryJupyeMoro napamMmeTpa MOXHO NPOTpaMMHO BblOpaTh HanpsixkeHre U Wiun
MouiHocTb P. Eciu B KayecTBe BBIXOJHOTO TlapaMeTpa BbIOpaHOo HanpspkeHue U, To
JIEMCTBYIOIllee 3HAYeHHEe HaNpshKeHUs Ha Harpyske NpsMO-NPONOPLUOHAIbHO CHUTHANY
3ajaHus( MPH YCJIOBUM, YTO HANpsPKEHHE CEeTU CHHYCOWJA/IbHO, HAarpy3ka JMHelHas U uMeeT
aKTUBHBIM XapakKTep), a MOILHOCTb, BblJle/iseMass B Harpy3ke, HeJUHEWHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kauecTBe peryJIMpyeMoro napameTpa BblopaHa MOLHOCTb P, To
BbIXOJJHasl MOULIHOCTb MPU TeX K€ YCJIO0BHUAX NMPSIMO NPOMNOPLMOHAJbHA CATHANy 3aJaHUs. JTHU
3aBUCUMOCTU MpUBeJEHbI B Tabuule 3.4.

Tab6suna 3.4 3aBUCUMOCTb BBIXOJHOTO HAMPSXKeHUSI U MOIIHOCTH PETyJsiTOpa OT CUTHAJIa
3a/laHUsA

BbI6GpaHHBIN BBIXOJHOW NApaMeTp

Hanpsxenue, U MomHocTb, 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 | 80 | 90 | 100 | 31 |44 |54 |63 | 71|77 |73 189 |95]100

PBoix, % | 1 4 9 |16 25|36 /49 |64 81100 10]20|30]40|50]60]70]|80]90]100

Bb160p pery/impyemMoro napaMeTpa OCyLLeCTBJsAETCS MyTeM NPOrpaMMUPOBaHUsA QYHKIHUH
F34, F54, F74 pnsa kaxaou us ¢pas ( CM. NyHKT 7)

3.11.3 Hv>XKHYU ¥ BepXHUU NpeJesibl peryJIUpoBaHUd
HuwXHUM ¥ BepxXHUU npeJiesibl peryJupoOBaHUsA COOTBETCTBYIOT 3Ha4yeHUAM Min U Max Ha

pucyHke pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYE€HUU MO3BOJISIET YCTAaHOBUTb 'PaHULbI
JIMala30oHa, B KOTOpPOM Oy/eT BEeCTHCh peryJdpoBaHHe BBIXOJHOr0 mapaMeTrpa. Eciau
YCTAaHOBUTb 3HaueHUe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjvpoBaHue OyAeT peajU30BaHO BO BCEM Juana3oHe - OT HyJis [0 IOJHOr0 CeTeBOTO
HaMpsDKeHUs.

JluckpeTHOCTBb perysupoBaHus coctaJseT 0,1%.

3a/laHve 3HAaYEHUW HIXKHEr0 U BEPXHETo MpeJiesIoB peryJaupoBaHus s Ga3oBOro MeTo/a
ocyulecTBJsieTcsl nporpammupoBanueM ¢yHkuu F35 u F36, F55 u F56, F75 u F76 gaa kaxaou
13 $a3 COOTBETCTBEHHO; ( CM. MYHKT 7).

3.11.4 PexxuM orpaHvyeHUd TOKa

PerynsiTop MoxeT paboTaTb B peXUMe OrpaHUYeHHs] TOKa, B KOTOPOM CHUCTeMa
ylpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
06pa3oM, YTOObl TOK Harpy3KHu He MpeBbICUJ 3a/JaHHOe 3HayeHue. JlaHHast pyHKIMs 03BOJISIET
TOYHO OrpaHUYMBATh MYCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTblBaHUSI 3alUT OT KOPOTKOTO 3aMblKaHUS U neperpy3ku. DyHKyus
BKJ/IIOYAETCAd M OTKJ/YaeTcs mnporpaMmMmupoBaHueM ycraBok F37, F57, F77 a BesuuyuHa
MaKCUMaJIbHOTO TOKa 3a/jaeTcs ycraBkou F42, F62, F82( cM. myHKT 7) Al KaxAo# u3 ¢as.
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3.11.5 PexxyM cTabuIM3alMy TOKA

PerysnaTtop MoxeT paboTaTb B peXuMe CTabWUJIM3allMd TOKa, B KOTOPOM CHUCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI NOAAEPKUBATh TOK Harpy3Ku Ha 3alaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLUHU
Toka — 2% OT HOMMHAJIbHOTO TOKa pery/saTopa, BpeMs CTabWIM3alMM TOKa NPHU CKadKe
CeTeBOT0 HaNpshKeHUsl WM Harpys3ku Ha 10% - 2.3 cex. CurHasa 3ajaHud oTob6paxaeTcd B
aMnepax, HanpuMep [3 = 27 A. OyHKIUA BK/IOYAETCAd U OTKJIOYAeTCA IMPOrpaMMHpOBaHUEM
yctaBku F37, F57, F77, a BeJMuMHAa MHUHUMAJbHOTO M MaKCUMaJbHOrO TOKa 3aJaeTcs
yctaBkamu F41 u F42,F61 u F62, F81 u F82 nnsa kaxaou u3 ¢pas( cMm. nyHKT 7).

3.11.6 PexxuM orpaHWYeHUs HANPAKEHUS

PerynsiTop MoxeT paboTaTb B peXUMe OTPaHUYEHUs] HANpsHKEHUs], B KOTOPOM CUCTeMa
ynpaBJeHUs aBTOMaTH4YeCKd H3MeHseT yIpaBJslolliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
006pa3oM, 4TOObI BBIXOJHOE HaNps>KEHUWe Ha HarpyskKe He MpPeBbICUJIO 3aJlaHHOe 3Ha4yeHHe..
dyHKIMS BK/IOYAETCA U OTKJ/OYaeTCs NporpamMMmupoBaHueM ycraBku F37, F57, F77, a
BeJIMUMHA MaKCUMaJIbHOT'0O Hanpsi>keHud 3ajiaetcs ycraBkout F40, F60, F80( cM. myHKT 7).

3.11.7 PexkyM CTaOUJIM3alMU HANPSXKEH U
Perynatop MoxeT paboTaTb B pexXHMe CTaOUIM3aLUU HaNpsKeHUs, B KOTOPOM CHUCTeMa

yIpaBJeHUs aBTOMaTH4YeCKd H3MeHsleT yIpaBJslolllee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI MOAJEP>XKUBATh HAaNpsKeHWE Ha Harpyske Ha 3aJJaHHOM ypoBHe. TOYHOCTb
CTabuJIM3alMU HanpsikeHUus — 2% OT HOMUHAJIbHOT'O HaNpsi>KeHUs CETH, BpeMsl CTabuaru3aluu
IpU CKayKe CeTeBOr0 HalpshKeHUA WAM Harpy3kd Ha 10% - 2.3 cek. CurHana 3ajjaHus
oToOpaxkaeTcs B BoJibTax, HanpuMep U3z = 150 B. ®DyHKUUA BKJ/IOYAETCS M OTKJIKOYAETCA
nporpaMmMmupoBaHueM yctaBku F37, F57, F77, a BesiMuvHa MHUHHMaJbHOTO W MaKCHUMaJIbHOTO
Hanpsi>keHUM 3ajaeTcs ycraBkamu F39 u F40, F59 u F60, F79 u F80 aasa kaxaou u3 ¢as( cm.
IYHKT 7).

3.11.8 PexxyM orpaHu4yeHUsA MOITHOCTH

Perynatop moxeT paboTaTh B peXHMe OrpaHUYEHHUS MOLIHOCTHU, B KOTOPOM CHCTeMa
yIpaBJieHUs] aBTOMAaTHUYECKU H3MeHsieT yIpaBJisiiolllee BO3JEWCTBUE HA TUPUCTOPbI TAKUM
06pa3oM, 4TOObI BBbIXOJHAs MOILHOCTbL B Harpy3ke He IMpeBbICMJA 33aJlaHHOE 3HAYEeHHUE..
dyHKIMS BKJIKYAeTCd M OTK/OYaeTcsd NporpamMmMmupoBaHueM ycraBku F37, F57, F77, a
BeJIMUMHA MaKCMMaJIbHOW MOIIHOCTH 33/iaeTcs ycTaBkou F44, F64, F84 nna kaxaou us ¢pas( cm.
IYHKT 7).

3.11.9 PexxyM cTabuIM3allM¥ MOIHOCTHU

PerysnsiTop MoxeT paboTaTh B peXMMe CTAaOUJIM3alMM MOLIHOCTH, B KOTOPOM CHCTEMaA
yIpaBJeHUs aBTOMaTH4YeCKM H3MeHseT yIpaBJslolliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOOBI MOAJEPXKUBATh MOUIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTb
cTabuaM3an i MOLHOCTH — 4% OT HOMUHAJIbHOW MOLIHOCTH PeryJsaTopa, BpeMs CTabuIn3al i1
IpU CKayKe CeTeBOr0 HampspKeHUs1 Wau Harpy3kd Ha 10% - 2.3 cek. CurHan 3ajjaHus
oToOpaxkaeTcs B KUJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKUUA BKIIOYAETCHd U OTKIOYAETCS
nporpamMmupoBaHueM yctaBku F37, F57, F77, a BeinuMHa MUHUMa/JIbHOW M MaKCUMaJsIbHOM
MoOUIHOCTeH 3ajaeTca yctaBkaMu F43 u F44, F63 u F64, F83 u F84 nna kaxgou us ¢as ( cm.
NYHKT 7).

3.11.10 PexxyM cTabUAM3aIMY KBAaJIpaTa HANIPSXKEeHUI
PerysissiTop MoXeT paboTaTh B peXMMe CTabUIU3alMU KBaJ[paTa HaNpPsKeHUs], B KOTOPOM
cucTeMa ynpaBJieHUsl aBTOMAaTU4YeCKU HW3MeHsleT ynpaBJsloliiee BO3JeiCTBUE HAa TUPHUCTOPHI
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TakUM 00pa3oM, 4TOObl MOAJEP>KMBATh HAIpsDKEHWE Ha Harpy3ke Ha 3aJlaHHOM YPOBHE.
ToyHOCTh cTabuAM3aLMM KBaJjpaTa HamnpsbkeHUs - 2% OT HOMUHAJBHOTO KBajpara
HaNps>KeHUs CeTH, BpeMs CTabUJIU3alMU NPU CKauyKe CETEBOr0 HANpsKeHHUS WM Harpy3Kd Ha
10% - 2..3 cek. CurHaza 3afilaHusi OTOGpaXkaeTcsl B BUJE MPOU3BeJeHUs BOJIbT, Hanpumep U3 =
10000 B*B. ®yHKIMs BKJIYAETCSI U OTKJIIOYaeTCs MporpaMMUpoBaHMeM QYHKLIMU( CM. MYHKT
7):

F37, F38, F45 pgng kanana peryaupoBanus A, F57, F58, F65 ana kanana B, F77, F78, F85
aJist ka”aJga C.

3.12 YcTaHOBKA CKOPOCTU OTPAHUYEHUS U CTAOUJIN3AIUU
B nmnpeob6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTabWaM3anuu(

OrpaHMYeHUs1) 3aJaHHbIX BeJWYMH. [ 3Toro uMmeerca ¢yHkuusa F18, koTtopasd MoxeT
NPUHMMATh 3Ha4YEeHHUS:

- 0 - measieHHasa. CKOpOCTb CTabW/IM3al MU MW OTPaHUYEHHUS MaKCUMaJIbHO MeJJIeHHas,
IpyU 3TOM J[OCTUraeTCs HauboJibllasg TOYHOCTb CTaOW/IM3alMU. TOYHOCTb CTAOU/IM3ALUU
HanpshKeHUd WM Toka - 1% OT HOMHUHAJIBHOI'O HaNpsXXeHUs CeTH, BpeMs CTabU/IM3alyu Npu
CKayKe CeTeBOro Hampsi>kKeHus UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpeaHsasa. CkoOpoCTb CTaOW/IM3allMM WM OrpaHUYEHUs CpeJHAd, NpPU 3TOM
JIOCTUTraeTcsl CpesiHsAA TOYHOCTb CTAOWIM3anUU. TOYHOCTb CTAOMJIM3aLUU HANpPSXKEHUS WU
TOKa — 2-3% OT HOMMHAJIbHOTO HaNps>XKeHUs CeTH, BpeMs CTabuIu3al Uy NpY CKayKe CeTeBOro
Hanps»KeHUs WK Harpy3ku Ha 10% - 3.4 cek;

- 2 - obicTpasA. CKOpOCThb CTaOUIN3ALMU UJIU OTPAaHUYEHUS OBbICTpas, IPU 3TOM TOYHOCTb
cTabuiusanyy HU3Kasd. TOYHOCTb CTAaOW/IM3alMM HanpsbkeHUss WJIM Toka - 3-5% ot
HOMHHAJIbHOTO HaNpsDKeHUA CeTH, BpeMs CTabMJIM3alluM NPU CKauyKe CeTEeBOr'0 HaIlpsKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkad. CKopocTb CTabUIM3alMU BbICOKasg MpPHU OOJIbIIOM OTKJIOHEHHUH
CTabWUIM3UPYEMO BeJMYHWHBbI OT 33aJlaHHOM W OoJsiee MeAJieHHas MO Mepe MNPUOJIMKEHUS
CTabWIN3UPYyeMON BeJMYMHBbl K 3aJaHuio. Takod BHJ CTabWIM3alUU MOXKeT OKa3aTbCs
NOJAXO/JALLeH JIJI1 HeJIMHEMHOW Harpy3KHU.

3.13 MeTo/ niponycka NepuoioB
Mo1HoCTb, BblJle/iieMasl B Harpy3Ke, peryJupyeTcs 3a cieT U3MeHEeHUs 4uc/ia NepUuoioB

CETEBOr0 HaMpsSDKEHUs, B TeyeHHe KOTOPbIX OTKPbITbl THUPUCTOPbL. PopMa BBIXOAHOTO
HanpshKeHUs NpUBeJieHa Ha pUCYyHKe 3.5

e
il

PucyHok 3.5 BeixogHOe HanpsikeHHe PU peryJIMpOBaHMU METO/IOM IPOMNYyCKa epruo/i0B

JlocToMHCTBa MeTo1a:
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A) He BHOCUT rapMOHHYECKHE UCKAXKEHHUS B CETh;

B) HeT noTpe6JieHUsI peaKTHBHOM MOLIHOCTH, cOS @ = 1 ( mpW aKTHBHOM XapaKTepe
HarpysKHu).

HepocraTku MeToza:

A) He NOJAXOAWUT JJis peryJMpoOBaHHA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HArpy3ok H
YPOBHS IPKOCTH CBEYEHHs JIaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTcsl NIPUMEHSATD /AJ151 aKTUBHO-UH/YKTUBHOMN Harpy3Kuy;

B) B ceTM BO3MOXHO MOSIBJIEHUE CKAaYKOB HaMNpsKeHHUs, OOyCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pirkep-apdekT);

[) npu omnpejieleHHbIX YC/IOBUAX B CETH BO3MOXHO NOSIBJEHHE Cy6rapMOHHYEeCKHUX
COCTaBJAAIMX( YaCTOThI KOTOPbIX MeHble 50 I'n).

[Ipy ucnosb30BaHWM 3TOTO MeTOJA MOILHOCTb, BbljessdeMasd B Harpyske, MNpsIMO-
NpOMNOpIMOHa/bHA BeJIMUUHE CUTHA/IA 33/1aHUSI.
Pa6ouyuii UKJ IpeCTaBJeH HUXKe Ha pUCyHKe 3.6:

A PBbix
100%

Max

Min

10M0% — — — — — — —
CwurHan sagaHus

Bt

Komanpa “"PaboTta”

0 -

PucyHok 3.6 Pabouuii LMK/ IpU peryJiMpoBaHWU MeTO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogayu KkoMaHAabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHUYECKOTO LIMKJA BbIXOAHAas
MOIIHOCTb, BblJlesisieMasl B Harpyske, U3MeHsSIeTCs B COOTBETCTBUU C CUTHAJIOM 33aJlaHUSl B
Jlnana3oHe Mex/y 3HaueHUussMU Min u Max.
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CurHas 3aZjlaHusl 0TOOpaXKkaeTcsd Ha JWcIlJiee B IpoleHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU [IUKJIA PeryJIUpOBaHUd

Bpems LMK/a peryJMpoBaHUA MOXXHO YCTAaHOBHUTB IPOrpaMMHO B Inpefesiax oT 1 go 10
CeKyH/| yTeM IIporpaMMHUpoBaHueM QYHKLUUHI( CM. YHKT 7):

F46 pna kanasna peryavpoBanus A, F66 g kanana B, F86 nuia kanana C.

3.13.2 HmxxHKe ¥ BepxXHHUe npeJiesbl peryJaMpOBaHUsA

HuwxHUM 1 BepxHUU MpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke pabodero nukia 3.6. 3ajJaHUe 3HAYEHUW HIDKHEr0 W BEpXHEro IMpejesioB
peryJiMpoBaHusl MpPU PeryJMpoOBaHUU MeTOJAOM IpONyCKa MepUOoJ0B NPOrpaMMHUpPOBAHUEM
byHKIUMU( CM. yHKT 7):

F47 v F48 pna kanasa perysiupoBanus A, F67 v F68 qus kanana B, F87 u F88 g kanasa

C.
JIMCKpeTHOCTb peryiMpoBaHus coctasisieT 0,5%.

3.13.3 PexxuM orpaHryeHUsd MOIIHOCTH

PerysnaTtop MoxeT paboTaTb B peXXHMMe OrpaHUYeHHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOOBI BBIXOJHAsd MOILHOCTb B Harpys3ke He IpeBbICMJIa 33JlaHHOE 3HayeHHe.
YnpaBJiieHre QyHKLMEN OCyLeCTBJISAeTCA NIPOrpaMMUpPOBaHueM QYHKIUMK( CM. IyHKT 7):

F37 u F50 nna kanana peryavpoBanus A, F57 u F70 gna kanana B, F77 u F90 gng kanana

C.

3.13.4 PexxyuM cTabUIU3aIMU MOIITHOCTHU
PerynsaTop MoXeT paboTaTh B pekMMe CTAaOWJIM3allMi MOLIHOCTH, B KOTOPOM CHCTeMa

ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOOBI MOAJEPXKUBATb MOIIHOCTb B Harpy3ke Ha 3aJJaHHOM ypoBHe. TOYHOCTHb
CTabMJIN3al MU MOIIHOCTHU — 4% OT HOMUHAJIbHOU MOIIHOCTH PeryJisiTopa, BpeMsi CTabUuIn3alnuu
IpU CKayKe CeTeBOr0 HampspKeHUs1 Wau Harpy3kd Ha 10% - 2.3 cek. CurHan 3ajjaHus
oToOpaXkaeTcs B KWJIOBAaTTaX. YNpaBJyieHUe QYHKIMEN OCYIEeCTBJISIETCS MPOrpaMMHUpPOBaHUEM
GyHKUMU( CM. YHKT 7):

F37, F49, F50 nna kanana peryaupoBanus A, F57, F69, F70 ana kanana B, F77, F89, F90
nJs kaHaJia C.

3.14 Bpi60p TUIIA HATPY30K

PeryssiTop vMeeT BO3MOXXHOCTH BbIGOpa THUMA HArpy3Kd - aKTHUBHOM WJIM aKTUBHO-
WHAYKTUBHOM. Bb160Op ocyuiecTBIsieTcss nporpaMMupoBaHueM ¢yHKUUHU F8( cM. myHKT 7)

[Ipu Bbi6ope F8=1( akTUBHO-UHAYKTHBHAsI Harpys3Ka):

- npu ¢paszoBoM crnocobe ynpassieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMHM OTHOCHUTEJbHO MOMEHTAa Ilepexo/la 4Yepe3 HOJIb CEeTEeBOro HalpshKeHUs
onpeJieJIeHHbBIM 00pa3oM, YTOObI ONTUMU3UPOBAThH PETYJIHUPOBOYHYI XAapPAaKTEPUCTHUKY MO/
AKTUBHO-UHAYKTUBHYI0 Harpy3ky. PeKoMeHJyeTCs yCTaHaBJMBAaThb 3TOT PEXUM NpHU
NOAK/IIYEHUU HArpy3Ku ¢ KoapouiueHToM MoIHOCTH MeHee 0,8, HanpuMep TpaHchopMaTop
HA X0JIOCTOM XOJy, 3JIEKTPOJBUTATEJH U T.I. EC/M e Harpy3ka — akTHBHasi, HO MOAK/II0YeHa BO
BTOPUYHYI0 O0OMOTKY TpaHcpopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXXHO OTHECTH K
YUCTO aKTUBHOMU( cos ¢u >= 0,9), mosToMy BbIGOp pekMMa aKTUBHO-UHYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpU peryJupoBaHUM mnponyckoM nepuofoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOH
Harpy3kKd peKOMEeHJyeTCs YCTaHaBJMBAaThb B Cjy4dae IMOJKJIIOYEHUs Harpy3Kd uepes
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TpaHcpopmaTop. B aTom cayyae npu F8=1 peryasatop cHayasa maBHO B TedyeHHE CEKYH/Ibl
yBeJIMUMBAeT HaNpspkeHWe OT HyJid J0 INOJHOTO CeTEeBOro, MOCJe 4Yero yxe COOCTBEHHO U
HayMHaeTCs peryJUpoBaHHe MPONYCKOM MepUOJOB. 3a CYeT IJIABHOTO CTapTa YZJAaeTcs
136exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaATOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUA 3alUThHI OT KOPOTKOI'0 3aMbIKaHMUS.

3.15 3anuch B IaMATb 3aBOJICKUX HACTPOEK.
Perynatop uMmeert cnenuaibayo ¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMSATH

KOTOpPOM 3HA4YeHUsl paBHOro 1, Bce moJsib30BaTeJbCKUE YCTAHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCA 3aBOJCKHE 3HaYeHNU S QYHKLUH.

3.16 3a1UTEI

B perysisiTope peasy30BaHbI ceyI0liHe BU/bl 3alIUT:

A) 3amUTa OT KOPOTKOTO 3aMbIKaHUS PETYJSATOpPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAs
3allUTa peaqu3yeTcs MyTeM ObICTPON 06pabOTKU MUKPOIIPOLECCOPOM CUTHAJIOB, IOCTYyNAIOLIUX
OT JJaTYMKOB TOKa. [Ipu npeBbilIeHUM MTHOBEHHOT'0 TOKa 3Ha4eHUs 3*|HOM NporcXoauT CHATHE
YOPaBJASOLMX HUMIYJIbCOB C THPUCTOPOB, a Ha JUCIJIEE OTOOpaAXKaeTcsi COOTBETCTBYIOIEe
CcoOoOIIeHHe.

B) 3amuTa OT nNeperpyskd THUPUCTOPOB TNpeJHAa3HaYeHa JJs1  COXpaHEeHUs
paboTOCIOCOGHOCTH TUPHUCTOPOB IPHU [JJIMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMHHAJIbHOEe 3HadYeHHe TOKa peryJssTtopa. MHUKpomnpoleccop HempepblBHO HM3MepsieT TOKHU
Harpysky 4 HaKallJIUBaeT 3HauYeHHe BPEMs-TOKOBOr0 MHTEerpasjia U CpPaBHUBAET €ro € YCTaBKOM,
IPY NpeBbIlIEHUH KOTOPOM CHUMaeT MMIYJ/IbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpaxaeT Ha
Jiucniiee coobuieHne. PaboTta peryastopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH MEPEXOAUT
pexxuM “I'oToBHOCTB” ec/iv moAaHa komaHja “Crom”.

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

B) 3amwuTa OoT meperpeBa pajuaTopa o6ecne4uMBaeTcs BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOPBbIA HENpephIBHO ONpallMBaeTCs MUKpomnpoueccopoM. IlpenenbHas
Temnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsS 3alUMThl paboTa peryasTopa
6JI0KMpyeTCs [0 OXJaxKAeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIOYAIOTCA
BEHTUJISITOPbl OXJIAXKJAEHUS W PEryJasaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu MoJaHa
xoMmaHaa “Cton”.

[') KoHTposib NOAK/IIOUYEHMS HArpy3kd M TeCTHUPOBaHHE THUPHUCTOPOB Ha BHYTPeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMW ympaBjieHUs1 B pexume ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXKET ObIThb BK/IIOUEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHkUU FO1( cM. myHKT 7).

E) KOHTpo/ib HanpshKeHUsl CUJIOBOM CETH OCYLIeCTBJISETCA 3JEeKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCyTCTBUS OJHOW WJM HECKOJbKUX a3 WIM B caydyae MX
“ciunanua”. 3amuTa MOXeT ObITh BKJIOUYEHA WJM OTK/IKYEeHa NyTeM NpOrpaMMHUpPOBAHUA
byHkuuu F92( cM. nyHKT 7).

’K) samura oT BHyTpeHHell HeucnpaBHocTd ~Ow5 HeT cBsi3sM Mexay maatamMu”
buKcHpyeTcs MPU OTCYTCTBUM O6GMeHa JaHHBIMU MeX/Jy MiaTaMu. [[py BOSHHUKHOBEHUU 3TOMH
aBapuHy YCTPOWCTBO He MOXKeT GYHKIIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3a1MTa OT HEUCIIPABHOCTH LieNU U3MePEHUs HANPSDKeHUsI CpabaThIBaeT, eCIM CUCTEMA
ynpaBJieHUs U3MepsieT 3aBeJOMO HeBepHble 3HaYeHUS BbIXOJHOTO HaNlpsXKeHUs1. 3alyMTa MOXeT
OBbITh OTKJIIOYeHa GyHKIMed FO5( cM. myHKT 7).
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3.17 Hactpouku

B perysiaTtope npesycMOoTpeHa BO3MOKHOCTb HACTPOUKHU:

A) /lns u3MeHeHHe nopora cpabaTbhlBaHUs 3aUIUThl OT KOPOTKOTO 3aMblKaHUsl B BEPXHel
yactu maatbel TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHUM ansa  mkamnepa J1-]5 ¢
HaNpsPKeHUsIMU ycTaBKW 3auuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. M3HavaibHO Ha
npeANpUSTUNA U3TOTOBUTEJIE YCTAHOBJIEH NOPOT CcpabaTbIBaHUSA MO aMIIMTyZe oKoJo 2,5-3*IH,
rae [H - HOMUHa/IbHBIN TOK peryJ/sfTopa. B jileBoM BepxHeM yrJy 3TOU e MJIaTbl UMEIOTCS JiBe
KOHTpoJIbHble Touku “K3”. HampsokeHue, U3MepeHHOe MeXJy I3TUMHU TOYKaMH, JOJIKHO
COOTBETCTBOBATh MOJIOKEHHUIO J1-]5, 3aMKHYTOMYy [pKaMIlepoM. JTO HaNpsKeHUe onpefieisieT
TOK cpabaTbiBaHHUs 3alUThl Mo K3. BeanynHa Toka cpabaTbhlBaHUSI MPSAMO-NPONOPLUOHATBHO
HalpsPKeHUI 3TOM  ycTaBKkU. [lpyu  HeoOXOAWMOCTU  yBEJUYHUTb YyBCTBUTEJIbHOCTH
cpabaThIlBaHUSI HYXKHO 3TO HalpsPKeHUe YMEeHbIIUTb, JAJs 3arpy6JeHuss - HaobopoT
HanpspKeHUe ycTaBky K3 yBesIMynTh.

[IpyHuMas pelieHue 0 HEOOXOJUMOCTHU U3MEHEHUs] HACTPOMKU 3allUThl OT KOPOTKOTO
3aMblKaHUS, cJe[yeT IPUHUMATh BO BHUMaHUe:

- ecJM JpKaMIep CHSAT, HA OJHO U3 NoJioXkeHUM J1-J5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cuTyauus, Korza 3auuta oT K3 cpabaTbiBaeT NHpu JeWCTBYIOLEM TOKE,
M3MEPEHHOM KJlelllaMHd, MeHbllleM 4yeM [H. JTO He 00513aTeJIbHO TOBOPUT O HeMpPaBUJIbHOU
3aBO/ICKOM HACTpoOWKe 3alUThl, MOTOMY 4YTO 3aljdTa cpabaTbhiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAUY€HUIO TOKA, a He JeHCTBYIOIEMY. ITO Yallle TOBOPUT O TOM, UTO BEJIUKO
aMIUIUTY/HOe 3HaueHue ToKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIKYUTh
3aiuTy oT K3 MoeT mpuBecTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHU JOMYCKaKT
HEKOTOpOe TMpeJie/ibHOe 3HauyeHWe MTHOBEHHOTO TOKa, a 3aBOJiCKas HACcTpoWKa KaK pas
npeaycMaTpUBaeT cpabaTbiBaHUeE 3aLUTHI /151 HENPEBbILLIEHUS 3TOTO MpeJieIbHO-0MyCTUMOTO
3HaueHUs. B 3TOM c/iyyae M3roToBUTEJIb UMEET MPaBO OTKa3aTh B O6€CHJIaTHOM rapaHTUHHOM
00CTY>KUBaHUH.

b) llokazanus gaTyuKa Toka. B ciydae, eciv Tok, M3MepeHHbIN GaKTUUECKH, PACXOAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha AMCILJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/l NoACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢asa A”, F103 "kI ¢pasza B”, F104 "kl ¢aza C”. [lokasaHHs TOKa Ha
JIUCILJIee U3MEHSIIOTCS MPSIMO-NIPONOPLIMOHAIbHbI U3MEHEHUI0 3TUX K0O3)UIEHTOB.

[IpyHUMas pelnieHre 0 MOACTPOMKe MOKAa3aHUU TOKa, cleflyeT UMEeThb B BUAY CJeAyIoliue
bakTopBkI:

- JAaTYUKA TOKAa MMEKT HEeKOTOPYK HayaJbHYK 30HY HEYYBCTBUTEJBHOCTH U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa peryJsTOpa, MOKa3aHUA
JIATYMKOB TOKA MOTYT ObIThb HEJOCTOBEPHBI WU BOOOILE HYJIEBBIMM, HO 3TO He TOBOPUT O
HEMCIPaBHOCTY WJIM HEBEPHOU HACTPOWKe; IPY YBeJIMUEHUHN TOKA, IOKa3aHUS BXOAAT B HOPMY;

- JJia  HW3MepeHHs TOKa HYXXHO HCIO0JIb30BaTh KJelld, CIOCOOHble U3MepsTh
Cpe/lHeKBaJjpaTUUYHOe 3HaYeHUe TOoKa. Ha Takux kjemax go/nkHa 6bITh Hagnucb TRUE RMS(
UCTHHHOE cpeJlHeKBaZjpaTuyHoe 3HauveHue). Kiemwu, He usmepsitoumpe TRUE RMS, MoxHO
MCIO0JIb30BaTh TOJIBKO MPU CHUHYCOUJAAJBHOM TOKe, a MPU HECHHYCOUJAJBbHOM TOKe TaKue
KJIellM MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNOIb30BaTh KJeLlU
dupmel "Fluke” niu “Appa”;

- HACTPOMKY MOKa3aHUHW JaTYMKOB TOKA ONTUMAJIbHO MPOU3BOJUTH IPU TOKe paBHOM 60-
80% oT HOMUHAJILHOI'O TOKA PeryJsaTopa;

- OTKJIOHEHUEe NOKa3aHUU OT AeWCTBUTEbHbIX 60siee yeM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX OBPEXAEHUU, BO3MOKHO, TPEOYEeTCS PEMOHT;

- HeBepHasi HACTpPOMKa MOXET NMPUBECTH K HEKOPPEKTHOMY CpabaTbhIBaHUIO 3alUT OT
neperpy3kd WM KOPOTKOTO 3aMblKaHUSl - JIMOO CJMUIKOM YacToe M HeoOOCHOBAHHOE
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cpabaTbiBaHUE JIMO60 HA0OOPOT OTCYTCTBUE UJIU CJAUIIKOM MeJJIeHHOe cpabaThiBaHus. B ciy4dae
BbIXOJJa W3 CTpPOsl peryJjsTopa IO MNpPUYMHE HEeBEPHOM CaMOCTOATEJbHOW HaCTPOMKHU
noTpebuTe/eM, H3roTOBHUTEJNb HMeeT MpaBO OTKa3aThb B 6eClJIATHOM TrapaHTUHHOM
006C/TY>KHUBAaHUH.

[Ilpy npoBejeHMM onepalMi NOACTPOMKM IOKa3aHUM HaA JuUCIJlee PeKOMeHAyeTcs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMo HaXKaTb KHOMNKY ~®”
NaHeJM ynpaBJeHus.

B) HacTpoiika nokasaHui HanpsixkeHUs Ha Jucijiee. 3a U3MepeHre HanpsiXKeHUsl OTBeYaeT
mata A6( camas HWKHss1). C JIeBOM CTOPOHBI IJIAThl €CTh PEryJdpoBOYHbIe pe3ucTopbl R13,
R14, R15 oTBeuarouue 3a ycTaHOBKY HyJid o ¢azam A, B u C. C npaBoi CTOPOHBI — PE3UCTOPHI
R7, R8, R9( cooTBeTcTBYOT pazam A, B u C) Macmtabupyoiue Ko3pduLueHT nepeaadyud OT
M3MepUTeJbHOU MJIAThl K NOKa3aHUAM JUcIliest. Pe3UCTOpbl MOTYT ObITh TPYAHO AOCTYIHBI U3-
3a KryTa MpoBO/I0OB.

JlJ1s1 NOACTPOMKHU NMOKa3aHUHM Ha JMcCIliee HeO6X0JUMO OTKIYUTD 3aIUTy yHKkiuei FI5,
nojaTh KoMmaHAy “PaboTa”, BbICTaBUB HyJieBOe 3aJaHue. 3aduKCHpoOBaTb KHomkou "@”
MHTEPECYIOILY0 BeJIMYUHY Ha JUCIJIee. YOeAUThCs, YTO Ha MO/ KJIIOYEHHOU HarpysKe HyJieBoe
HamnpsbKeHUe U JOOUThCS NMOKa3aHUM HyJisl Ha AUCIlJiee TOBOPOTOM I'OJIOBKH PEryJupOBOYHOTO
pesuctopa R13-R15.

Jlasee noHATH BbIXOAHOE HalpskeHUe 10 60-80% oT MakCcUMaJIbHOTO U pe3ucTopoM R7-
R9 orperynupoBaTh MOKa3aHUs Ha JAUCIIee, JOOUBIIUCh COBHAJEHUS C [J€MCTBUTEJbHBIM
3HaYeHHWEeM. M3MepsaTb HamnpskeHHe He0oO0X0AUMO MNpPUOOpPOM, 006/1aaI0IUM CIOCOOHOCThIO
u3MepsaTh cpeaHekBaJipaTuyHoe 3HadyeHHue(TRUE RMS). Ilocne 3aBeplieHHsT HaCTPOMKHU
peKOMeHAYyeTCs BKJAOUYUTD 3alUTy PyHKLMen FO5.

3.18 YnpaBJsienue no uHTepdericy RS-485 no npotokoay ModBus RTU

Perynatop npeaycMaTpyBaeT YCTAaHOBKY IJaThl ¢ UHTepdelicom RS-485. [lo ymosiyanuio
3Ta MJaTa He UJleT B KOMILJIeKTe NoCcTaBKU. Ee He06X0MMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu nepBoHaya/bHOM NOCTaBKe IJlaTa He ObLIa 3aKa3aH, TO €e MOXHO /JOKYIUTb
OTJle/IbHO.

s ynpaBJsieHus no untepdeiicy RS-485 Heo6XouMo:

A) YcTaHOBUTB 3HaUeHHUe afipeca yCTpoHCTBa B UHGOpPMaLMOHHOM ceTH GpyHKuuel F99;

B) YcTaHOBUTH 3HaYeHUeE CKOPOCTH NepeAadyu JaHHbIX yHkiuen F100;

B) I[Ipu HE0O6XOAUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ M3MeHSATh 3HAUYEHHE 33a/1al0Iero
CUrHaJla 1no uHTepdeiicy HeoOXOJWMO YCTAaHOBUTb 3HadeHUs OJyHKuun F1=2 wu F2=6
COOTBETCTBEHHO( CM. MyHKT 7). bBoJiee nmoJjpo6Has JokyMeHTaIys o maate RS-485 u perucrpax
ModBus BbL10KEHA Ha CaliTe NPOU3BOAUTEIIA.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeHCTBYWOILMM TpeboBaHuaM “llpaBun ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «IlpaBuiam TeXHUYeCKOH 3KCIJIyaTaluu 3JIEKTPOYCTAaHOBOK
norpebuteseit» U «lIpaBU1 TeXHUKHM 6e30MACHOCTU NPU SKCIJIyaTallUM 3JEKTPOYyCTaHOBOK
NOTpebUuTeen».

4.2 Jlna paboTbl peryJysiTopa HUCIOJIb3YeTCs ONacHoe [Jis >KU3HU HanpsbkeHue. [lpu

YCTaHOBKe peryJ/siTopa Ha 06'beKTe, a TaKXKe NPH yCTPaHEHWH HEMCIIPABHOCTEN U TeXHUYECKOM
00CJIy?>KMBaHUU HEOOXOJUMO OTK/IOYUTD PEryasTOP U NOJKJII0YaeMble yCTPOKUCTBA OT CETH.
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4.3 He ponyckaeTcs nomnaZjaHve BJIalM HAa KOHTAKThl KJIEMMHUKOB U BHYTPEHHIOK 4acThb
mwkada. 3anpenjaeTcsa UCNOJIb30BaHUE PETry/sATOpa B arpeCcCUBHBIX Cpejax C CoZepKaHHeM B
aTMocdepe KUCIOT, lies104el, Maces U T. II.

4.4 Tloakyiro4veHUe, PeryJUpoBKa M TexXHUYeCcKoe OOCIY>KUBaHHE pPeryJssTopa AOJDKHBI
IMPOU3BOJAUTHCA TOJIBKO KBAaJUQUIMPOBAHHBIMHU CHELUAJUCTAMH, U3YYUBUIMMH HACTOsIee
PYKOBO/ZCTBO MO 3KCIJIyaTalUH.

4.5 Tlpu oskcmayaTalMud UM TEXHUYECKOM OOCIYKMBAaHHUU HEOO0XO0AHUMO COOJ0AATh
Tpe6oBaHusA «[IpaBU/J TeXHMYECKOM 3KCIJyaTalldU 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NMPHU 3KCIIYaTalUU 3JIEKTPOYCTAHOBOK MOTPEOUTETEN».

4.6 /151 3aliUThI 06CIYKUBAIOLLEr0 MEPCOHaa PeryasTop A0JKEH ObITh 3a3€MJIEH.

4.7 PeryiTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LielU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJsieT ONacHOCTb JJIs
nepcoHasla UM 000pPY/I0BaHMUSI, TO PETYJIATOP HEOOXOAUMO MOJKJIKYATh Yepe3 MpepbiBaATEb,
HampuMep, KOHTAKTOP, YIIpaBJisieMblid BHELIHEN CUCTEMOM 6€30MacHOCTH.

4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCATOPHOM HAarpy3KOM, MOAK/IIOUEHHON K
BBIXOZY.

4.10 PaboTa peryssaTopa CONPOBOXKJAeTCS BblJe/leHHeM Temsa. [y MpeoTBpalieHus
neperpesa, BbIX0/ia U3 CTPOS U MpeJoTBpallleHUs 0Kapa Heo6X0JUMO:

A) ycTaHaB/IMBaTh PETYJISATOP HA HEFOPIOUYIO TOBEPXHOCTh;

B) HefomycTUMO yCTaHaBJIUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIIepaTypOr OKPY>Kalolllel Cpeibl;

B) npu ycTaHOBKe Heo6x04UMO obecniedyuTh He MeHee 100 MM CBOO6OZHOTO MPOCTPAHCTBA
110 IEPUMETPY PeryasaTopa.

5. MoHTaxK Ha 06'bEKTe.
5.1 CiefyeT yCTAaHOBUTD PETYJITOP HAa LITATHOE MECTO U HAJI€’KHO 3aKPENHUTD €ro.
5.2 3a3eMJIUTh PeryJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 [Ipok/aAbIBalOTCS JIMHUHU CBSI3H, Ipe/jHa3HauYeHHble COeIMHEHUs C MUTAIEN CeThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB J0X)KHO COOTBETCTBOBATh TOKY Harpy3KHU.

54 llenu A/ moJayd CHUTHAJIOB YIpaBJieHUS CJleAyeT BbIMOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HenoCpeACTBEHHBIM HMX MNOJKJKYEHUEM K
YyIPaBJISIIOUAM KJIEMMaM JJisl KaKA0r0 CUTHasIa OTAEeJbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O06EeCHeYUTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHHUKOM pEryJsTOpa, [Jsl 4Yero peKOMEHJyeTCs HX KOHIbl TUIATeJbHO 3a4YUCTUTb U
00JIYAUTDH UM ONPECcCcOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoeanHeHe
IPOBO/JIOB OCYILECTBJISIETCS N0/, BUHT.
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5.4 He ponyckaeTcsl NpoKJajKa JUHUHK YNPaBJASAKIIMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMH, CO3JJAI0IIIMMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TOMEXH.

5.5 TloakaoyeHMe BHEUIHUX Lened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeeHHBIM B [IpuioxkeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHATh TOJIbBKO CTaHAAPTHBIN
MCIIPpaBHBIA UHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepes mepBbIM BK/IIOYEHHEM HEOOXOUMO BBINIOJHUTD CleAyIolie e UCTBUS:

A) mpousBecTH MOJKJNYEHHE MO cxeMe 1, yKa3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
KayecTBe TECTOBOW Harpy3Kd peKOMeHJAyeTcs MOAKJYUTh JIaMIbl HAKaJUMBaHUS MOILHOCTbIO
100-150 BT;

Be3 mnoak/aO4YEeHHOW HarpysKd HEBO3MOXKHO CcJejlaTb BbIBOJ O MpPaBUJIbHOW WU
HelpaBUJILHOU paboTe peryJasTopa.

B)y6enuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX Lieledl MUTAHUS W yIpaBJeHus,
3a3eMJIEHUS], OTCYTCTBUM KOPOTKOI'0 3aMbIKaHHUS HAa BBIXOJE;

B) mojaTh HanpsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl HA NepeAHelN MaHean
mkada A0KHbI KPaTKOBPEMEHHO 3arOPEeThCs U MOTaCHYTh, Ha Auciijiee B TeueHue 10 ceKyH[
JIOJDKHA OTOOPa3UThCsA HAAIWCh TEKYIeH MOJeNU PeryyasiTopa U BKIKYAKTCA BEHTHJISTOPHI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaANUCh ‘[OTOBHOCTH” U TeKyllee 3HAaYEHUE
cUrHasjia 3aAaHus( HampspKeHUs WU MoIHOCTH, Hanpumep U3a=57%, ). 3To o3HAYaeT, YTO
peryJisiTop roToB K pa6oTe ¥ IporpaMMHpPOBAHUIO.

6.2 Ilo yMoJsiluaHHWIO, peEryJasaTop HMeeT HACTPOWKU: IMojada KoMmaHAbl “Pabora”
OCYIIeCTBJISIETCSI MECTHO TYMOJIEPOM C JIMIEBOU MaHeJ/ M, BbIXOJIHOE HaNpsiXKeHUe PeryJaupyeTcs
$a3oBbIM METOJI0OM, CHUTHAJ 3aJlaHUsl MOJAeTCd BCTPOEHHBIM IepeMeHHBIM pPe3UCTOPOM.
[lepeBeaute TymbGJsep “PaboTta $A” B mosiokeHue “Bka” U MPOKPYTUTE PYyUYKYy MEPEMEHHOTO
pe3ucrtopa “Ymp. A” oT 0JHOr0 KpaillHero noJioXkeHus Jj0 Jpyroro. Yoejurecb pu 3TOM, YTO Ha
NOAK/IIOYEHHONW Harpy3ke( JlaMnax HaKaJMBaHHUs) U3MeHseTCs HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO ceTeBoro. Te ke onepanuu NpousBeAuTe U /151 KaHaJIOB ynpaBJyeHus B u C.

7. I[IporpaMmMHupoOBaHue.
7.1 Bxoj, B pexyM nporpaMMHUpPOBaHUA.

[IlporpaMMupoBaHHe W NPOCMOTP 3HAYE€HUH YCTABOK OCYLIECTBJSETCI B peXHMe
“IIporpaMmmupoBaHue”. YToObl BOWTH B 3TOT PEXHUM, HeoO6XoAuMO B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO Ha)kaTb KHOMNKY “IIporp”, mpu 3ToM Ha JAucijiee KPaTKOBPEMEHHO MOSIBUTCA
Haanuch “[lporpamMmmupoBaHue”, Mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPa OTOOpasuTCA
Ha3BaHHUe NepBON QYHKLMU:

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBezeT K BO3BpaTy B pexXuM “'0TOBHOCTB”
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7.2 Boibop GyHKIUM.

“wu_n

Ha)xumaga KHonku “>
OZJHOM HAaCTPOMKHU K JPYyTOH.

n’<” B pexxume “IIporpaMMupoBaHue”0CyIeCTBASETCS Nepexo, OT

7.3 [IpocMoOTp ¥ U3MeHeHHe 3HAaYeHUSA QYHKIUH.

Boi6paB ¢yHKIMIO, 3HauyeHHEe KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTb,
KpPaTKOBpPEMEHHO HAXKMUTe KHONKY “@”, mpu 3TOM BO BTOPO# CTPOKe UHAWKATOpPA 0TOGPA3UTCS
TeKyllee 3Ha4YeHHe QYHKIUH, HallpUMep:

F1 crnocob ynp.
0 - Tymbnep

M3MeHUTDh 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" U1 “<”.

i Toro, 4ToO6bl COXPAaHUTh BbIOpAaHHOE 3HAaueHHEe QYHKLUH, HYKHO KPAaTKOBPEMEHHO
HaXXaTb KHONKy “®”, mpu 3TOM Ha JAuCIJiee KPaTKOBPEMEHHO OTOOpasuTCAd HaJMUCh
“CoxpaHeHO0”, 4YTO FOBOPUT 00 YCINENIHOW 3amucyd 3HauyeHUss QYHKIUU B MaMAThb YCTPOMCTBA.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIHUU U CTAHET BO3MOXHbIM
HaBUTaLus N0 QyHKIHUAM.

Eciu ke BblOpaHHOe 3HaueHUe (QYHKIUM COXPAHSATb He TPeOyeTcs, HaXKMUTE KHOIKY
“IIporp.” TeKCT BO BTOPOM CTPOKe UHJMUKATOPA UCUE3HET, a 3HauyeHHe QYHKIIMM He COXPAHUTCH,
B YeM JIeTKO y6eJUThCs, TOBTOPHO NMPOCMOTPEB 3HAaYeHHe PYHKLHUH, [IJIs YEero ONSATb HYXKHO

HaXKaTb KHOMNKY “®”.

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

Tab6siuna 7.1 [IporpaMmupyeMbie GYHKLUHU

dyH- Haanuce Ha OnucaHue
KIMsi | MHAMKaTOpe
OmnpegenisieT crnoco6 ympaBjeHWs: KoMaHza “Pabora” mnomaeTcsd MeCTHO HWJIM
JUCTAHITUOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Cr0c06 ymp. 0 TyMGep Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
TyMOJiepa “PaboTa” B mosioxkeHue “Bkir”
1 UCTAHIHOHHO Komanga “PaboTa” nomaercs myTeM 3aMblKaHUS KJIEMM
6 U 7 KJIEMMHOH K0JI0JKU X1 nJ1aThl yipaBJeHUs
2 modbus KoMmanjia “PaboTa” nojaetcs no unrepdeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HaNpsKeHUEM
3HavyeHUe Hagnuce [TosicHeHue
CurHan 3afaHusl U3MEHSIeTC IOBOPOTOM PYYKH
MepeMeHHOTO0 Pe3UCTOPa, Pa3MEeleHHOTO Ha JIMIEeBOMN
1 BCTP.pE3UCTOP | MAHEJHU. [TonoxeHue “Mun” COOTBETCTBYET
MHUHHMMaJIbHOH BeJIMUMHeE 3aJjJaHud, MoJioxkeHue “Makc”
F2 CUTHAJ ymp. - MAaKCHMaJIbHOU BeJIMUMHE 33/JaHHUSI.
2 0.10 B CurHas 3aJjlaHusi NoJjaeTcs BHEIIHUM HampsihkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3a/laHud nojaeTcsd TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3aJlaHus 0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
5 BHeI. CurHan 3ajaHus TOJAETCSd BHEIIHUM Ie€peMeHHbIM
pe3ucTop pPE3UCTOPOM. PekoMeH/iyeMoe 3HayeHUue
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CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm

6 modbus CurnaJi 3aJlanus nojiaetcs no uutepdericy RS-485
OmnpefensieT MoBeJieHUE Pery/asaTopa NMocje NpPonaKh HaNps»KeHUS CUJIOBOM CeTH WU
BCIIOMOTaTeJIbHOTO HaNpsKeHus B pexkuMe “PadoTa”

3HayeHHe Hagnuch [TosicHeHuMe
Ecniu npoBasn HamnpshkeHUS [AJUJCS MeHee 2 CeK -
BBIXOJIHOE HamNpshKEHUEe CKayKOM BO3BpalllaeTcs Ha

0 BKJIDYEHO MpeXXHHUH YPOBEHb.

Ecniu mpoBasn HampsipkeHus AJuicad 6Gojee 2 cek -

F3 aBT.BKJL. MPOUCXOJIUT AaBTOMATHYECKOE MOBTOPHOE BKJIIOYEHHUE.
Ecin npoBasn HanpskeHUS [AJWJICA MeHee 2 CeK -
BBIXOJJHOE HamNpshKEHUEe CKayKOM BO3BpalllaeTcs Ha
MpeHUM ypOBEHbD.

1 oTkitodeHo | Eciu mpoBan HanpsikeHus ajauiicsa 6oJsiee 2 cek -
aBTOMAaTHUYECKUH Iepe3amnyCcK He MPOUCXOJUT; 4YTOObI
nepedT B pexkuMm “PaboTa” HYKHO HOJAaTb KOMaHIY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHAy “Pa6oTa”

OnpepenisieT ycjoBUe cpabaThiBaHUs 1-ro MpOrpaMMUPYEMOro peJjie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX PeKUMaX paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH TMepexoe B
F4 1-e pesie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHWE peJie MPOUCXOAUT TMpPU IHepexofie B
PABOTA pexxuM “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH TMepexoie B
ABAPHUA pexumM “ABapus”
OnpefesisieT yca0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIl0YeHO | Pejie HEaKTHBHO BO BCEX PeKUMaxX paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH TMepexoe B
F5 2-e peJie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IMepexofie B
PABOTA pexum “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH TMepexoe B
ABAPHUA pexuM “ABapus”
OnpefesisieT ycja0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJsie
3HayeHHe Hagnuchb [TosicHeHUe
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH Mepexoe B
F6 3-e pesie 'OTOB pexxum “I'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IMepexojie B
PABOTA pexum “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH TMepexoe B
ABAPHUA pexuM “ABapus”
OnpefesisieT MeTO/| PETYJIUPOBAHUS BbIXOJHOT'0 HANPSI?KEHUsI
3HayeHHe Hagnuchb [TosicHeHue
F7 METOJ, per. " =

0 ¢da3oBbIl @®a30BbI¥ MeTO/| peryJaMpoBaHus

1 np.nepuos, | MeToz peryJiMipoBaHusl IPONYCKOM NEPUOJ0B
3ajiaeTca XapaKTep Harpy3Ky — aKkTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.

3HavyeHUe Hagnuch IlosicHeHUe
F8 HarpysKa 0 aKTHUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
1 aKTUBHO-UH/I. | aKTUBHO-UHJYKTUBHas. PekoMeHJyeTcsl HCNOJb30BaTh

JUIsT Harpysku ¢ cos ¢pu<0,8 mpu pazoBoM ynpaBieHHHU(
F7=0) W Jjnd  Harpy3k, TOAKJIOYEHHOW 4yepe3
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F9

WHU KA

TpaHcbopmaTop, HpHU yOpaBJeHUU MNPOMYCKOM
nepuojioB( F7=1)
3ajlaeT mapaMeTphl A1 UHAUKAIUK B pab0o4eM pexuMe

0 ILUP WHaMKaI M TOKOB, HANPSDKEHWH M MOIHOCTEH 1o pa3am

1 LU WHavKalys TOKOB U HaNpsi»KeHUH no ¢aszam

2 I,P MHavKalys TOKOB M MOLIIHOCTeM 1o ¢azaM

3 U, P Wuavkanus Hanps>KeHUM U MoujHocTel o dasam

4 I WHaUKaIMsa TOKOB 1Mo ¢pasaM

5 U WHauKanus Hanpsi>KeHUH 1o gasam

6 P Muaukanus MouiHocTed no gasam

dyuknuu F31-F44 peiicTBYIOT npu ¢pa3zoBomM MmeToje peryaupoBanus( ¢yakuusa F7=0) gaa kaHaa A

F31

IJIaBH. IMYyCK

$A

BpeMsi MJIaBHOTO BbIXOJ]a HAaNpsDKeHUsl Ha 3aJJaHHbIM ypoBeHb. /[Mama3oH 3HaYeHUH
¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

F32

I[JIaBH. BBIKJI.

dA

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

F34

per. BeJIM4ruHa

bA

OnpejnesiieT 3aKOH U3MeHEHUs BBIXOJIHbIX HANPSKEHUS U MOIHOCTH B 3aBUCUMOCTH OT
yHpPaBJSAIOIIET0 CUTHaMA(IpyU YCJIOBHH, 4YTO HANpsDKEHWE CeTH CHHYCOWJATIbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuch [TosicHeHUe

BbIxoZiHOe HampspKeHHe NpPsIMO
CUTHAJIy yIpaBJIeHusI

0 U IpoNnopurOHAJIbHO

BbixoiHAst MOLIHOCTD MPSIMO MPONOPLUOHAIBHO CUTHATY
yHpaBJeHHUsI

1 p

F35

H.1pea. A

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

F36

B. mpeJi. A

MakcrMasnibHOe 3HauYeHHe CUTHasla 3aJaHud B %. /luanasoH 3HaueHU pyHkuuu ot 0% 10
100%, HO He MeHee 3HaYeHus1 yHKuuH F35. luckpetHocts 0,1%

F37

Pexxum A

YHpaBIIeHI/Ie TOKOM HArpy3KH. CDYHKI_[I/IH BKJ/IFOYA€T WUJIK OTKJIFOYAaeT PEeXKXHUM OTrpaHHUYICHHA
TOKa HUJIN CTa6I/IJII/I3aLII/II/I TOKa.

3HayeHHe Hagnuch [TosicHeHUe

0 OTKJI. PexxuMbl OT'paHHUY€HHA UJIN CTa6I/IJ'II/I3aI_[I/II/I OTKJIFOYE€HBbI

orpaHuyenue |

BrutoyeH PEXHM OTpaHHUYEHHUA TOKA

Crabuausanmd |

BrutoueH pPEeXHUM CTa6I/IJII/IBaLII/II/I TOKaA

OrpaHuyenue U

BkutoyeH PEXHUM OrpaHUYCHHUA HAIPpAXKEHUA

Crabuausanug U

BxutoyeH peXum CTa6PIJII/ISaL[I/II/I HallpAXeHUud

orpaHuyesHue P

BxutoueH PEXUM OrpaHUYEHUA MOUTHOCTH

OV UT | |WIN (=

Crabuausanusa P

BrutoueH PEXHUM CTa6I/IJII/ISaLII/II/I MOIIIHOCTH

7

Crabuiusanusa

BruitoueH pexXxnum CTa6I/IJ'II/ISaI_II/II/I KBaZApaTa HAlIpAXEHUA

U*u

F38

H. npegena U*U
bA

OnpezensieT MUHMMaJbHOEe 3HayeHHe KBaJipaTa HaNpsDKEHUs Ha Harpyske B peXXume
CTabWJIM3alMM KBaZipaTa HaNpsDKeHWs. 3HauyeHHe QYHKIHUM He MOXKET NpPEBbICUTH
3HavyeHUe QyHKIUH F45

F39

H. ipea. U pA

OnpeznensieT MHUHUMaJbHOEe 3HAaYeHHWe HANpsSDKEHWsT Ha Harpyske B peXHuMe
CTabWIM3alUM HanpshkeHUs. 3HavueHUe OQYHKIMM He MOXKET IMPEBbICUTb 3HAaYeHHE
¢yHknuu F40

F40

B. mpea. U pA

OnpegenseT MakCMMa/IbHOE 3HaYeHUe HANPSHKeHUA Ha Harpy3Ke B pe)XKMMe OTpaHUYeHUs
HalpspKeHUs WIM CTaOW/IM3aly{ HanpsbkeHHUA. 3HadyeHHe QYHKLUMHU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuU F39

F41

H. ipen. [ A

OnpejfesiieT MUHUMAJIbHOE 3HAaYeHUE TOKA B Harpy3ke B peXHMe CTabWIM3alMM TOKa.
3HayeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue yHKUnU F42

F42

B. ipef. [ A

OnpezensieT MakCUMa/lbHOe 3HaueHUMe TOKa B Harpys3ke B peXXMMe OTpaHM4YeHUsl TOKa
WM CTabW/IM3alUU ToKa. 3HaueHWe QYHKLMU He MOXKET NMPEeBbICUTh HOMUHAJIbHBIM TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3HaYyeHUs1 yHKIuU F41

F43

H. ipef. P A

OnpeaenﬂeT MHWHHWMAJIbHOE€ 3HAYE€HHE€ MOINIHOCTH B HAI'PY3KE€ B pPEXHUME CTa6I/IIII/IBaI_U/II/I
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MOIIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEBbICUTh 3HauYeHUe yHKiuu F44

OHpeﬂeJIHET MaKCUMaAJIbHO€ 3Ha4Y€HHWEe MOIIHOCTH B HArPy3Ke B pEXKHMME OrpaHUYEHUA

F44 | B.npen.P $A | MOLHOCTH WIM CTAOMJIM3ALHUU MOILHOCTU. 3HaueHUe QYHKLUHUHU MOXKeT ObITb MeHblle
3HayeHUs GyHKUUU F43

B. npesie U*U OnpefenseT MakCMMa/lbHOe 3HaueHMe KBaJpaT HaNpsDKeHHs Ha Harpyske B pexume

F45 CTabUIM3alUM KBajpaTa HampshKeHUs. 3HaueHUe QYHKIMKM He MOXeT ObITb MeHblle

dA

3HavYeHUs ¢yHKIuu F38

dyukuuu F46-F50 x

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

OnpezesnsieT BpeMsl OJHOIO LUKJIA peryjupoBaHus. [luana3oH 3HayeHUH yHKLUU OT 1

F46 MK per. A o 25 cek c marom 1 cek
MuHuMasbHOE 3HaUYeHUe CUrHaja 3aZaHuda B %. [luana3oH 3HayeHud ¢pyHkuuu ot 0% 1o
F47 H. ipef. GA
100%, Ho He 60oJiee 3HaYeHus dyHKkuuU F48. luckpeTHocTh 0,1%
F48 B. pes1 A MakcuMasibHOe 3HaueHHe CUTrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% a0
100%, Ho He MeHee 3HaueHus ¢yukuuu F47. JuckpetHocts 0,1%
Fag | H-TIPEA. P pA | OnpegensseT MUHMMaJIbHOE 3HAY€HHE MOIIHOCTH B HAarpy3ke B peXuMe CTaOWJIM3alUU
dA MOIIHOCTH. 3HaYyeHHe QYHKIMU He MOXKET NPEBBICUTh 3HaueHue GpyHkuuu F50
OmnpepesisieT MakCUMa/lbHOe 3HAaUYeHUE MOUIHOCTH B Harpyske B peXUMe OrpaHHUYeHUs
F50 | B.mpea. P A | MOIIHOCTH WM CTAOUJIU3ALUM MOIIHOCTH. 3HAaueHHe QYHKIUU MOXKET ObITh MeHbIlle
3HaYeHUs GyHKuu F49
dyukuuu F51-F64 aeicTByoT npu ¢pazoBoM MeToje peryaupoBaHus( ¢yakuusa F7=0) aig kaHasia B
Fo1 IJIaBH. NyCK | BpeMsa mnyiaBHOro BbIXOJla HamlpsbKeHUs Ha 3aJaHHBIA ypoBeHb. /luama3oH 3HavyeHUH
¢B ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
F52 IJIaBH. BBIKJI. | BpeMsl MJIaBHOTO CHIXEHUS HaNpshkeHUs [0 MUHUMa/bHOTO 3HavyeHus. /JluamasoH
¢B 3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OmnpepenisieT 3aKOH MU3MEHEHUS BBIXOJHBIX HaNpsXKEHUs U MOLHOCTHA B 3aBUCUMOCTH OT
yOpaBJsiollero curHana(mpu ycjJoBUM, 4YTO HaNpshKeHUWe CeTH CUHYCOWJAJbHO, a
Harpyska JInHelHa)
pog4 | PeT-BeIMUMHA 3HadeHUe Hapnuce [losicHeHHEe
¢B 0 U BeixofHOe HampspKeHue MpsMO NPONOPLHUOHAJBHO
CUTHaJy yOpaBJieHUs
1 p BbIXo/1Hast MOI[HOCTb MPSAMO NMPOMOPIMOHATBHO CUTHATY
ynpaBJieHUsI
oS H.npes. GB MuHMMasbHOE 3HaUYeHUe CUrHaja 3aZaHuda B %. [luana3oH 3HayeHu ¢pyHkuuu ot 0% 1o
100%, HO He GoJsiee 3HaYeHus1 yHKIUU F56. luckpetHoctb 0,1%
FS6 B. pest, bB MakcuMasibHOe 3HaueHHe CUTrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% a0
100%, Ho He MeHee 3HaueHusa ¢yukuuu F55. luckpetHocTts 0,1%
YnpaBJieHUe TOKOM Harpy3sku. OyHKIUS BKJIOYAET UJIH OTK/IIOYAET PEXKUM OrpaHUYEHUS
TOKA MJIM CTAOUIM3alUH TOKa.
3HavyeHUe Hagnuch [TosicHeHue
0 OTKJL Pe>xuMbl OrpaHUY€eHHUs WU CTAOUIU3AIMU OTKIYEHbI
1 orpaHuyeHue | | BkiroyeH pexxuM orpaHU4eHHUs TOKA
F57 p B 2 Crabunuzanus | | BkjyeH pexuM cTabuarM3aliu ToKa
excum § 3 Orpanuyenue U | BkJlo4YeH pexxUM OTpaHUYEeHUs HApSHKeHUs
4 Crabuaunsanusa U | Bk/IOYeH peXXUM CTAaOU/IM3aLUU HAPSIXKEHUs
5 orpaHuvyeHue P | Bkyto4yeH pekxuMM orpaHU4YeHus MOIHOCTH
6 Ctabunuzanus P | BkitoyeH pexuM CTabUJIN3allud MOLTHOCTH
Crabunuzanus | BkiloyeH pexuM cTabUIN3aLUK KBaJpaTa HaNpsKeHUst
7
U*u
u. npegen UAU OmpesensieT MUHHMaJbHOEe 3HaueHUe KBaJjpaTa HalpshKeHUs Ha Harpy3ke B pexXume
F58 OB CTabWJM3allMd KBaJipaTa HanpsikeHus. 3HayeHUe OGYHKLUMKM He MOXET IMpPEBbICUTH
3HavyeHue QyHKIUU F65
F59 | . npes U B OmpesesnssieT MHUHHUMaJbHOE 3HauyeHWe HaNpsHKeHUsT Ha Harpyske B pexuMme

CTa6I/IJ'II/I3aI_[I/II/I HalpAXXeHH4. 3HayeHUe (bYHKI_II/II/I HE MOXET IPEBBLICUTb 3HAYEHHUE
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¢yHkuuu F60

F60

B. mpej. U B

OnpezesnsieT MaKCHMa/IbHOE 3HaYeHUE HaNPsXKEHHS Ha Harpy3Ke B peKUMe OTpaHUuYeHHs
HalpspKeHUs WIM CTaOW/IM3alu{ HanpshkeHUA. 3HadyeHHe QYHKLUMHU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuU F59

F61

H. npen. | B

OnpefenseT MMHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMMe CTabWIM3alMu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F62

F62

B. mpef. [ B

OnpezensieT MakCMMa/lbHOe 3HaueHUMe TOKAa B Harpys3ke B peXXMMe OTpaHMYeHMsl ToOKa
WM CTabu/IM3alMU ToKa. 3HaueHue QYHKLMHU He MOXKET NPeBbICUTb HOMHHAJIBHBIM TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3HaYeHUs1 PyHKIUU F61

F63

H. ipen. P B

OnpejnesniieT MUHUMAJbHOE 3HAaYeHHE MOITHOCTU B Harpyske B peXXHMe CTAaGUIU3ALMHU
MOIIHOCTH. 3HauyeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHUue pyHkunu F64

F64

B. ipej. P B

OnpegenseT MakCMMa/JbHOe 3Ha4YeHHWe MOLIHOCTH B Harpyske B peXMMe OrpaHU4YeHHUs
MOIIHOCTH WM CTaGWUIM3alMU MOIIHOCTH. 3HAauyeHUe QYHKLUMHU MOXKET ObITb MeHblle
3HavyeHUs QyHKUMU F63

F65

B. mpegen U*U
¢B

OnpepensieT MakCMMa/JbHOe 3HauyeHHe KBaZpaT HaNpsHKeHWs Ha Harpyske B pexXuMe
CTabuIM3alUM KBaZipaTa HanpshKeHHd. 3HayeHMe QYHKLHUM He MOXKeT ObITb MeHblle
3HavyeHus ¢yHKuU F58

dyuknuu F66-F70 aeiACTBYIOT IpuU peryJiMpoBaHuA MeTOJ0M nponycka nepuooB( ynkuusa F7=1) aaa

KaHaJ1a B

OnpenensieT BpeMs OJHOTO I[MKJIA peryJaupoBaHus. [luana3oH 3HaueHUH QyHKnuu ot 1
F66 | nuki. per.$B

1o 25 cek c marom 1 cek

MuHMMa/bHOE 3HaYeHHe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHudl ¢pyHkuuu ot 0% g0
F67 H. ipef. B 0 0

100%, Ho He 60Jiee 3HaYeHus dyHkuuu F68. luckpeTHocThb 0,5%
F68 B. ipes; B MaxkcrMasibHOe 3HauYeHHe CUTHasla 3aJaHud B %. /luana3oH 3HaueHUd pyHkuuu ot 0% 10

1P 100%, HO He MeHee 3Ha4YeHus1 yHKuMH F67. luckpetHoctb 0,5%
FG9 | H-TPes. P $B | OnpezensseT MUHMMaIbHOE 3HAYE€HHE MOIIHOCTH B HAarpy3ke B peXuMe CTaOWJIM3alUU
¢B MOUIHOCTHU. 3HaueHUe QYHKIIMY He MOXKeT NPeBbICUTh 3HaYeHUe dyHkiuu F70

OmnpepesisieT MakCUMa/lbHOe 3HAaUYeHUE MOUIHOCTH B Harpyske B peXUMe OrpaHHUYeHUs

F70 | B.mpen. P$B | MomHOCTH WaM cTabUIM3ALUU MOLIHOCTU. 3HAaUYeHHe QYHKIUU MOXKET ObITb MeHbIle

3HaYeHUs GyHKIuM F69

®dynkuuu F71-F84

AeHCTBYIOT npu ¢pa3zoBoM MeToAe peryaupoBanusi( ¢yakuusa F7=0) gasa kanasa C

IJIaBH. ITYyCK

BpeMH IIJIaBHOT'O0 BbIXOJid HaIIpAXXEHUA Ha SaﬂaHHbIﬁ YPOBEHB. ,ﬂuanaaoH 3Ha4YeHUH

F71 ¢C ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
F72 IJIaBH. BBIKJI. | BpeMs N/1aBHOrO CHWXeHHUS HaNpshkKeHUd [0 MHUHHUMaJbHOrO 3HavyeHud. /Jlnama3oH
¢C 3HayeHUH PpyHKIuM oT 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BBIXOJIHBIX HANPSXKEHUS U MOILHOCTU B 3aBUCUMOCTH OT
yOpaBJsiollero curHana(mpu ycjJOBUM, 4YTO HaNpshKeHUWe CeTH CUHYCOWJAJbHO, a
Harpyska JIMHelHa)
p74 | PeT-BEIMYMHA 3HadeHUe Hapmnuce [losicHeHHEe
¢C 0 U BbIXo/lHOe HampspKeHUEe MpPsIMO MNPONOPIUOHATBHO
CUTHaJy yOpaBJieHUs
1 p Bbixo/iHas MOIIHOCThb NPSAMO NPONOPLHOHATBHO CUTHALY
ynpaBJieHUs
F75 H.apes. oC MuHuMabHOE 3HaUYeHue CUrHaja 3aZaHuda B %. [luana3oH 3HayeHuid ¢pyHkuuu ot 0% 1o
100%, Ho He 60Jiee 3HaYeHUs dyHKUUU F76. luckpeTHocTh 0,1%
F76 B pest, &C MakcuMasibHOe 3HaueHHe CUrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% a0
100%, HO He MeHee 3Ha4YeHus1 dyHKuuH F75. luckpetrHocts 0,1%
YnpaBieHUe TOKOM Harpy3ku. PyHKLIHA BKAKOYAET WU OTKJIIOYAaeT PEXUM OTpaHUYEeHUs
TOKa WJIM CTAaOMJIM3allUKd TOKa.
3HayeHHe Hagnuch [TosicHeHUe
F77 Pexxum ¢C 0 OTKJL PexkMMBbl OrpaHUYeHHUs WK CTaOUIM3ALHUH OTK/IYEHbI
1 orpannyeHue | | BkiodeH pexxyuM orpaHU4YeHUs TOKa
2 Crabuausanus | | BkiryeH pexuM cTabUIM3aIMy TOKa
3 Orpanuyenue U | BkJlOYeH peXXUM OTpaHUYEHUs HApsHKeHUs
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4 Crabusausanusg U | BkjoueH pexxuM cTabuIn3aliu HanpshKeHus

5 orpaHuyeHue P | BkiiloueH pe’kUM orpaHU4eHHs1 MOIHOCTH

6 Crabusnszauus P | BkyoyeH pexuM CTabUIM3aLMU MOIIHOCTH

- Crabunnsauus | BxirodeH pexxuM cTabWUIN3aLMM KBaZipaTa HAPSHKEeHUs
U*u

F78

H. npeena U*U

¢C

OnpezesnsieT MUHMMaJbHOE 3HaYeHHe KBaJipaTa HaNpsDKEHUs Ha Harpyske B peXXume
CTabWIM3alMK KBaZipaTa HaNpsDKeHWs. 3HauyeHHe QYHKUUM He MOXKET NPEBbICUTH
3HavyeHUe PyHKIMH F85

F79

H. npef. U ¢C

OnpezensieT MHUHUMaJbHOEe 3HA4YeHHWe HANpsDKEHWsT Ha Harpyske B peXHMe
CTabWIM3alUM HanpspKeHUs. 3HaueHHe OQYHKIMM He MOXKET INPEBbICUTb 3HAaYeHHE
¢yHknuu F80

F80

B. mpex. U ¢C

OnpegenseT MakCMMa/IbHOe 3HaYeHUe HANPSHKeHUA Ha Harpy3Ke B peXKMMe OTpaHUYeHUs
HalpspKeHUs WIM CTabW/IM3alu{ HanpshkeHUd. 3HadyeHHe QYHKLUMHU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuu F79

F81

H. ipeA. [ ¢C

OnpejnesiieT MUHUMAJIbHOE 3HAaUYeHUE TOKA B Harpy3ke B peXHMe CTaOWIM3alMM TOKA.
3HavyeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GpyHKunu F82

F82

B. pef. I ¢C

OnpezensieT MakCMMa/lbHOe 3HaueHHMe TOKa B Harpys3ke B peXXMMe OTpaHM4YeHMsl TOKa
WM CTabW/IM3alUU ToKa. 3HaueHue QYHKLIMU He MOXKET NMPEeBbICUTh HOMUHAJIbHBIM TOK
peryJsiTopa U He MOXKeT 6bIThb MeHblIe 3HaYyeHUs1 yHKIuu F81

F83

H. npef. P ¢C

OmnpenensieT MUHUMaJbHOE 3HAYEHHE MOLIHOCTU B Harpyske B peXHMe CTabUIM3aLUH
MOIIHOCTH. 3HauyeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHue pyHkunu F84

F84

B. ipef. P C

OnpejnesniieT MakCUMasiIbHOe 3HAaUYeHHWe MOIIHOCTHU B Harpy3ke B peXXMMe OTpaHUYeHHUs
MOIIIHOCTH WJIM CTAaGUJIM3AI[MU MOIIHOCTU. 3HAYeHHe QYHKIIUU MOXKET ObITb MeHbIe
3HaYeHUs QyHKIMU F83

F85

B. mpegen U*U
¢C

OnpegenseT MakCMMa/IbHOe 3HAauyeHMe KBaJipaT HANpPSDKeHHs Ha Harpyske B pexHuMe
CTabUIM3alUM KBajpaTa HampshKeHUs. 3HaueHUe QYHKIUMKM He MOXeT ObITb MeHblle
3HavyeHus ¢yHkuuu F78

dynkuum F86-F90 x

eMCTBYIOT IIPU peryJiMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa

KaHaJia C

F86

UK. per. ¢C

OmnpezesisieT BpeMsl OJHOTO IIUKJIa PEryJIMpOBaHus. [luana3oH 3Ha4eHUH QYHKIUH OT 1
0o 25 cek c marom 1 cex

F87

H. npef. ¢C

MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHudl ¢pyHkuuu ot 0% o
100%, HO He Gosiee 3HaYeHus1 yHKIUU F88. luckpetHocth 0,5%

F88

B. mpes ¢C

MakcuManbHOe 3HaueHHe CUrHasa 3aZanus B %. /luanason 3HadeHud pyHkuuu ot 0% 1o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F87. luckpetHocTb 0,5%

F89

H. npef. P ¢C
¢C

OnpezensieT MUHMMaJbHOE 3HAaYeHHE MOLIHOCTH B Harpyske B peXUMe CTabuIh3aluu
MOIHOCTH. 3HaueHHe QYHKIUU He MOXET IPEeBbICUTh 3HaueHue ¢yHkiuu F90

Fo0

B. mpea. P ¢C

OnpegenseT MakCMMa/JbHOe 3HaYeHHWe MOLIHOCTH B Harpyske B peXKMMe OrpaHH4YeHHUs
MOIJHOCTH WM CTaOWJIM3aLUM MOILHOCTU. 3HaueHUe QYHKLUHUU MOXKeT ObITb MeHblle
3HavyeHus oyHKiuu F89

Fo1

KOHTPOJIb
Harp.

CDYHKL[I/IH BKJ/IIOYa€T UJIU OTKJ/IIOYA€T TECTUPOBAHKWE HA HAJIMIHE HAlrPY3KHU K BHYTPpEHHEE
KOPOTKO€ 3dMbIKaHHWE TUPHUCTOPOB

3HavyeHHe Hagnuch IlosicHeHue

0 BKJIFOYEHa 3aluTa BKJIOYeHa

1 OTKJII0OYeHa 3almuTa OTK/JAYeHa

F92

KOHTpPOJIb a3

@yHKIIMA BKJIKYAET WK OTKIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”

3Hauenue | Hagmuchb [TosicneHue

0 BKJIIOYEHa 3aluTa BKJIO4YeHa

1 OTKJIIOYEeHa 3amuTa OTKJII4YeHa

F95

3amuTa UBbIX

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

3Hauenue | Hagmuchb [TosicHeHue

0 BKJIIOUEHa 3aiyTa BKAOYEHA

1 OTKJIIOYEeHa 3amuTa OTKJII4YeHa

F98

3aBOJ. HACTp.

3anuch B IaMsAThb 3aBOACKUX HACTPoeK( 3HAaYeHUH 10 YMOJIYaHHIO)
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3HayeHHe Hagnuch [TosicHeHue
0 HeT 3HaueHUsi BCeX INporpaMMUpyeMblx QYHKLIUHA He
U3MeHsAeTCq
Bce IIporpaMMHpyeMble byHKIMM NPUHUMAIOT
3aBOJICKME 3Ha4YeHUs. ITH 3HaUeHUs PaBHBIL:
OyHKLMA 3aBojckoe dyHkuua 3aBoJicKoe
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 PHomMm
F8 0 F65 50000
F9 0 F66 5 cek
F18 1 F69 0
F31 5 cek F70 PHOM
F32 3 cek F71 5 cek
F34 0 F72 3 cek
F35 0% F74 0
F36 100% F75 0%
1 Ja 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 IHOM
F45 50000 F84 PHOM
F46 5 cek F85 50000
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 afipec ycrporctBa B ceTu RS-485, 3nayenus ot 0 0 247
OmnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HayeHue Hapnuce
0 1200 6uT/C
1 2400 6uT/cC
2 4800 6uT/c
F100 | RS-485 ckop 3 9600 61/c
4 19200 6uT/cC
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/c
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8 76800 6uT/cC
9 115200 6uTt/c
F102 kI paza A OmnpegnenseT K03QPUIMEHT IMepeaadd IO TOKYy MeXJy H3MepPeHHbIM 3HayeHUeM
F103 kI paza B CUTHaJIa C JJaTYMKa TOKA U MO0Ka3aHUSMM TOKa Ha JMCILIEEe B COOTBETCTBYIOIIEH ¢ase.
F104 kI ¢paza C Ha npeanpusaTuu HU3roTOBUTEJe OObIYHO BbICTABJEHO 3HadyeHHe 6.su3koe k 1,00.
JlnamasoH 3HayeHuit ot 0 g0 2,50
8. UHauKanusa JaHHBIX HA JUCILIee
B Ta6suue 8.1 npuBeseHbl 0OTOOpaXkaeMble Ha JIUCIJIee JaHHble [Jis BCEX PEeXKHUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajjawmolero curHasa, Hanpumep, Usa=25%,
P3b=45%, I3c = 66 A.
1-a ctpoka Koj yHKIMH U ee cOKpalleHHOe Ha3BaHHUe, HallpUuMep,
[TporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHUe QYHKIUHU U KpaTKOe MOsiCHEHUE
1-4 cTpoka BesvyuHa 3a7a1011ero CUrasaa
2-9 cTpoka BesnyrnHa TokoB mo ¢asam A, B, C u TeMmmepatypa
paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha JAuCIJIee NMapaMeTpbl NMePUOJUUYECKH MEHSTCS.
Pa6 YTto6bl mpocMaTpUBaThb TOJBKO OJUH BbIOPAHHBIA NapaMeTp,
abota HanpuMep, Tp, HykHO HaxaTb KHonky “®”. Ilpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS HaAmnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. [lpu 3ToM Ha Aucijiee OyAeT OTOOpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO Ha»KaTb KHONKY "®”.
ABapus Kop ommbky v ee Ha3BaHUe
9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOOBI UX YCTPAHEHUS
Bo3Mo>KHble HEUCIPABHOCTH U CIIOCOOBI UX YCTPaHEHUS IPUBeZeHbl B Tabrie 9.1
Tab6suia 9.1 Bo3aMoKHbIe HEUCTPABHOCTH U CIOCOOBI X YCTPAHEHHUS
N Omu6Ku Haanuce Ha INosicHeHue
HHJIHMKaTOpe
Harpyska He N0/JIK/Il0Y€Ha UJIM KOPOTKO€e 3aMblKaHHe BHYTPHU TUPUCTODA.
Bo3MoxHasA npu4YMHaA JencTtBusa
Harpyska He mojk/4YeHa WM | Y6eAUTbCS B HNpPaBUJIBHOM
NOJIKJIF0YeHA HEBEPHO NOJIKJIFDYEHUU HArpy3KH
Hapy1ieHre KOHTaKTa [TpoBepUTh KOHTaKTHbIE
COeJJUHEHUs]; MPU HEOOXOJUMOCTH
KOHTaKTHbIE IIOBEPXHOCTH
Oml HET HarpysicH Wik 3aYMCTUTb, BUHTOBbIE COEJMHEHUS

K3 Ttupucropal

NoOATAHYTD

O6pbIB MPOBOJIOB, OOPBLIB BHYTPH
Harpysku

[IpoBepHUTH 11€JIOCTHOCTDb MPOBOJIOB
Y Harpy3KH NyTeM “NIPO3BOHKU”

KopoTkoe
TUPHCTOpA

3dMbIKdHHUE€ BHYTPH

“[lpo3BOHUTL”  TUPHUCTOP  MpHU
OTKJIIOYEHHOM Hamnpsi?KeHUH CETH.
Eciu Tupucrop “3BoHuTca’ -

YCTPOUCTBO HEMCITPABHO
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTnpaBuUTbH B peMOHT

YcTpoHCcTBO He 0GHAPYKHUBaET HaNpsi>KeHU e CETH

Bo3MoxHasA npu4YMHA JencTBusa
Hanpspkenuwe Ha peryastop He | Y6eaAuTbcs B MOJKJII0OUEHU U
M0JJaHo HanpsihKeHus, MPaBUJIbHOCTU
. NO/JIKJIIOUYEHUS
Ow?2 HeT CUJIOBOU ceTH! > >
He BkjloyeH aBToMaTuU4yecKu# | BkiaouuTb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOYATE b
C/lMIIKOM HU3KO0e HalpshKeHue Y6eUThCS, UTO HANPSDKEHUE B CETU
6osbire 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH NMPOBAJ HANPSHKEHUS] NMUTAHUSA
CUCTEMbl  yIpaBJeHWs WJU NpoBajJl  CUJIOBOrO  HalpsKeHUs
JUIMTENIbHOCTBI0 GoJiee 2-x ceKyH/,. [la/bHelllllee MOBeieHUE peryasaTopa
Ow3 Hal‘[nppH(;::Ij-III/IH' onpefensercad 3HaueHueM o¢yHkuuu F3. Ecin F3=0, To ycTpoiicTBo
) aBTOMaTHU4YeCKH Tepeiiier B pexkuMm “ToToBHOCTh”; ecam F3=1, To
peryssaTop BouAeT B pexuM ‘['OTOBHOCTB” moOC/e MOJauyd KOMaHZbI
“Cton”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHA JencTtBusa
Heucnpasen BEHTHJIATOD | Y6eauThbcs B HCIIPaBHOCTH
OXJIQXKIEHUS BEHTUJISAITOPA
3acopeHbl BEHTUJAIIMOHHbIE | [IpoYncTUTD BEHTUWISIIUOHHbIE
YKaJII03U »KaJIl034 OT NbLJIM U Mycopa
Ow4 neperpes!
PerynsTop pa3MemeH B IJIOXO | Y6eAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIMPYEMOM HWJM >KAapKOM | OKpYKaloLero BO3/yxa He
MecTe npesblmaer 40 C. YcTaHOBUTH
peryindatop B Jpyroe  MecCTo,
OPHMEHUTH BHELIHUH 06yB
BHYTpeHHss1 HEUCIIPaBHOCTb OTopaBUTH B pEMOHT
[lnaTel A2 u A5 He o6MeHuBatoTca | [IpouncTuTh MeXILJIaTHbIEe
HET CBSI3U MEXAY
Ou5 raTamul JPpYT C APYTrOM JJaHHBIMU pa3beMbl, eC/IM OLIMOKA He McYe3aeT
— OTOPaBUTh B PEMOHT
KopoTkoe 3ambikaHHe Ha BbiXoJe | [IpO3BOHUTH BBIXOJ peryasaTopa Ha
peryJasTopa Ha/in4uue MexxPpa3zHoro KOPOTKOTo
3aMbIKaHHUS Y 3aMbIKaHUs Ha
3eMJII0
o7 KopoTkoe CivimkoM GoJiblilMe  MYCKOBbIE | YBeJUUbTE BPEMS IJIABHOTO MY CKa,
H 3aMblKaHUe! TOKH YMEHBIIUTE BbIXOJHOE
Hanpsi>KeHUe, BKJIIOUYUTE PEXUM
OrpaHWYeHHUd TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBS3aThCA C MPOU3BOAUTEIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTopaBUTH B pEMOHT
3HaueHUe TOKa HarpyskKu | YMeHbIIUTb BBIXOJHOE
npeBbIlIaeT HOMHUHAJIbHBIM TOK | HaNpsi)KEHUE PETYJISITOPa;
om10 Meperpyska peryJsTopa B TeyeHHe | BKJIKYUTDb PEXKUM OTpaHUYEHUSA
JJINTEJNIbHOTO BpeMeH! TOKQ; yBEJIUUYUTb CONNPOTUBJIEHNE
Harpy3ku
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTh B PEMOHT
Cucrema yrpaBJieHUs] PUKCUPYET 3aBeJOMO HEBEPHbIE MOKAa3aHHUS
Hanps»KeHUd Ha AuCIlyiee
Om13 HET USMEPEHUA Bo3MoxHasg npUuYnHa JencTBUs

UBbIx!

HeBepHasg cxema TOJKJIIOYeHUS
Harpy3KH, 06pbIB HArpy3KHu

y66ﬂI/ITbCH B [IPAaBUJIBHOCTH
IMOAKJIDYEHHUA U OTCYTCTBHUA
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06pbIBa HarpysKu

TpebyeTcss HacTpolika MoKa3aHUM
HalnpsHKeHUs

OTk10YUTH 3a1UTY GyHKIHeN FI5,
MPOU3BECTU NOACTPOUKY
peryJiMpoBOYHBIMU PE3UCTOPAMHU
Ha miaTe A6 B COOTBETCTBUU C
nyHKToM 3.17 B)

OGpBIB B UBMEPUTELHOH IIENH

Y6eauTbcsa B MOJKIIOUEHHOM
COCTOSIHMH ITPOBO/IOB, PAa3beMOB
HUKHeH 11aThl A6

HapymeHnue KOHTAaKTa
MEXIJIaTHBIX pPa3beMOB MEXAY
mataMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pa3beMax, Nipnu H€O6XO,ZLI/IMOCTI/I
IIPOYUCTHUTDb

BHyTpeHHsisl HEUCIPABHOCTD

OTnpaBUTb B PEMOHT

HeT omn6ok

PeryJsigTop He BocnpUHUMaeT koMaHAay “Pabora”

Bo3MoXkHas NpUIUHaA

JencrBus

Komanpga “Pa6oTra” He mocTymaer
Ha peryJysiTop

[IpoBepUTH MOCTyIMJIEHHE KOMaH/bI
pa6oTa Ha KOHTAKTax KJIEMMHHKaA
yIpaBJIeHUS; y6eaUTbCs B
HCIIPAaBHOCTH TyMOGJiepoB “Pabora”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BbIGOp cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaueHUe (QGYHKLIUHU
F1; npu HE0o6X0AUMOCTH U3MEHUTH
ee 3HAYEHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omn6ok

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

Bo3MoxHasg npu4MHA JencTtBusa
HeucnpaBHOCTB nenei | [lpoBeputs 1[eJIOCTHOCTD U
yhnpaBJeHUsT WM UX HEBEPHOE | MPaBUIbHOCTh NO/IKJIIOUEeH U

MOAKJ/IDYEHH e

neney ynpaBJieHUs]

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP HMCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaueHUe (QYHKLIUHU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HAYEHHe.

HeI/ICl'IpaBHOCTb KHOIIOK HNJIn
BCTPOEHHOTO INoTEeHOrUoMeTpa,
BHYTPEHHAA HEUCIIPABHOCTDb

OTnpaBUTb B PEMOHT

HeT omn6ok

Peryasatop mnepexoguT B pexum “PaboTa”, cuUrHaa ymnpaBJeHUs
OPUCYTCTBYET U U3MEHSIETCSl, Harpy3ka MOJKJIIOYEHA, HO Ha BBIXOJe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBus

HeuncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTD
THUPUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omn6ok

Ha HWHAWKATOpPE HET HaAHHCGﬁ, CBETOAMOAbI HE TOPAT

Bo3MoXkHas NpUIUuHaA

JencrBus

He nmnopaHo BcrnoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/JU4YHe HaNpPsSKEHUs
220B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

[Ipy paboTe peryasaTop NepUOAUYECKH “3aBHCcaeT”’, JaHHble Ha
WH/JIUKAaTOpe OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl yIpaBJIeHHS
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JeicTBUsA
HeT ominb6ok
BcnomoraTtesibHOe nuTaHue | [IpoBepbTe ocuuiorpapom
COZIepXKUT MHOTO 1oMeX; | HaIMYhe TIOMeX M TMpOBaJOB B
INepPUOAUYECKH B HEM BO3HMUKAIOT | BCIOMOraTeJbHOM  HalpsiKeHHUU.
IPOBAJIbI HanpsbkeHus | [logaTh BcmoMoraTe/ibHOe NMUTAaHUE
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BCJIe/ICTBUE BKJIIOUEHHUS JPYyroro
o6opymoBaHus
3JIEKTPOABUTATEJIEH,
annapaTtos)

CBAPOYHbIX

OT APYTOU JIMHUHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTh B PEMOHT

HeT omn6ok -

[Ipy mojave HaNpsDKEHMs] HA PETyJsATOP Ha Harpyske MPUCYTCTBYET
HanpshKeHHUe, XO0Tsd KoMaH1a “Pa6oTa” He mojjaHa, peryJisiTop HaXOUTCs

B pexxuMe “'oToBHOCTD”

Bo3MoxHasg npuYMHa

JeiicTrBusa

KopoTkoe 3aMbikaHue BHYTpH | “[Ipo3BOHUTH” THUPUCTOP
THUPUCTOPA

HeBepHoe noJK/I04YeHre | YoeauTca B NPaBUJIbHOCTH
Harpy3ku HO/IKJII0YEHUS HAarPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

10. TexHu4YeCcKoe 06CayKUBAaHUE

10.1 TexHHYecKoe OOCIY>XHBaHHE peryJisiTopa NPOU3BOJUTCS HE pexe OJHOro pasa B
IIeCTb MecsLeB U BKJIIOYAET B cebs:

A) KOHTpOJIb KpelJieHUs peryasaTopa

B) KOHTpPOJIb 3/IEKTPUYECKUX COEJUHEHUH, TOATS>KKa BUHTOBBIX COeITUHEHUH.

B) ynasieHue NbLIU U TPsi3U;

[') KOHTPOJIb UCNIPAaBHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXXHUMa peryJisiTopa.

11 MapkupoBKa peryJjaropa

11.1 Ha kaxXab1i perysaTop HaHOCATCA:

A) Ha3BaHMUeE peryJasaTopa;

B) o6o3HaueHUe NUTAOLIETO HANPSKEHUS U YaCTOThI;
B) moTpe6JisieMass MOLHOCTb;
[') cTeneHb 3aLMTHI KOPIYCa;

/1) 3aBojJicKOU HOMED;
E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa pery/igiTopa IpoUu3BOJUTCSA B KAPTOHHYIO KOPOOKY HUJIU iepeBSHHBIHN AIUK.

13 TpaHcnopTHpOBaHUe U XpaHeHUe

13.1 PerysndaTtop XpaHUTb B 3aKpPbITBIX IMOMELIEHUSIX B KApPTOHHBIX KOpPOOKaX WJIH
JlepeBSIHHBIX AIUKAX MPHU CIeAYIOUIUX YCAOBUSIX:

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

B) oTHOCHUTE/IbHAS BJAXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3ayx B MOMeIlleHUH He JIOJDKEH COJiep’KaThb MbLIM, MAPOB KUCJIOT U I[eJI0YeH, a TaKkKe
ra3oB, BbI3bIBAIOIIUX KOPPO3HUIO.

13.2 PerysnsiTop B ynmakoBKe TpPaHCIOPTUPOBAaTh NMpHU TeMmiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIQXXHOCTH Bo3/yxa He 6osiee 95 % npu Temnepatype 35 C.
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13.3 TpaHcnopTHpoBaHHE [OINyCKaeTCd BCEMU BHUJAMU 3aKpPbITOTO TPaHCIOpPTA.
TpaHcnopTupoBaHWe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJUTBCA B OTAIJIMBAaeMbIX
repMeTU3UpPOBAHHBIX OTCEKAX.

14 KoMI/IeKTHOCTb

ZVEL-3-C-R-N..o i 1 wr.
PYKOBO/ZCTBO IO 3KCIIJIYATALIMH ..eevvvvvieeseesaeerssesessnens 1 wrT.
| EET0d 1 (0] o AP UPSPTRRN 1 wr.

15 F'apaHTHUiiHbIE 06513aTE/ILCTBA

15.1 TapaHTUHHBIN CPOK IKCIJIyaTaluu 12 MecsleB CO AHS NMPOJAaXKH, MPU COOJIIOAEeHUU
M0J1Ib30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTaXa.

15.2 B ciyyae BbIXOJ|a peryJjsTopa M3 CTpPOsSl B TeueHHEe TapaHTUHHOrO CpoKa MNpH
COOJIIOJIEHUH T0JIb30BaTeJiEM YCJOBUM 3SKCIJIyaTallu¥, TPAaHCIOPTUPOBAHMS, XpPaHEHUSI U
MOHTaKa U3TOTOBUTEJIb 00513yeTCsl OCYLeCTBUTD €ro 6eClIaTHbIA PEMOHT UJIM 3aMEHY.

15.3 T'apaHTUlHbIE 06513aTe/IbCTBA U3TOTOBUTEJIS HE JeCTBYIOT:

e [Ipu MexaHHYEeCKUX U UHBIX OBPEXKEHUSAX YCTPOUCTBA 110 BUHE OTPEOUTEIS.

e Ha npepoxpanuresu.

e B ciayyae peMOHTa M KOMILJIEKTAallUM NOTpPeOUTE/eM YCTPONUCTBA CaMOCTOSITEJNbHO U Y
CTOPOHHUX OpraHU3al Ui 6e3 CoracoBaHuUs C U3TOTOBUTEJIEM.

e B cnyyae usamMeHeHUs KOHCTPYKLIUMH YCTPOUCTBA.

e Ha o6opysoBaHue WM €er0 KOMILIEKTYIOIIME, KOTOPbIe 3KCIJIyaTUPOBAJIMCh IPU HApyIIEHUH
KayecTBa W MoLHOCTU 3Hepruu coryacHo TI'OCT 13109-97 Ha a3jieKTpocHabGXKeHUe, B
aBapUUHBIX YCJOBUSX, WCIOBITAJU yJapbl MOJIHUAM, MOXap WIW Jpyrhue 3KCTpeMaJibHble
yCJ0BHUSI.

15.4 PeMOHT M CepBHUC, B TOM 4YHCJe TapaHTUHHbIA OCYLIEeCTBJASETCS Ha NpeANpUATHU
MU3TOTOBUTEJIS.

15.5 B ciayyae HE06XOAMMOCTH FrapaHTUUHOIO U NOCTTApaHTUHUHOI0 pEMOHTA MPOAYKLUH
MOXKHO 06paTUThCSA MO0 aJipecy, yKkasaHHOMY calTe Komnanuu: https://zvezda-el.ru/
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IIpunoxxenue b 'abapuTHbIE U IPHCOeJUHUTE/IbHBIE Pa3MepPbl
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Ta6sinna b1 N'abapuTHbIE U IPUCOEAMHUTENbHbIE pa3MEPHI, MM
Mogenb Inom, A | Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-C-R-N-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-C-R-N-160 160 174 | 120 | 458 | 415 | 300 15 BoJstel M8
ZVEL-3-C-R-N-200 200 256 | 200 | 478 | 435 | 330 20 Boste M8
ZVEL-3-C-R-N-250 250 256 | 200 | 478 | 435 | 330 22 Boste M8
ZVEL-3-C-R-N-315 315 338 | 280 | 468 | 421 | 330 27 Boatel M10
ZVEL-3-C-R-N-400 400 338 | 280 | 568 | 521 | 330 32 Boste M10
ZVEL-3-C-R-N-500 500 338 | 280 | 568 | 521 | 330 35 Boste M10
ZVEL-3-C-R-N -630 630 338 | 280 | 761 | 714 | 330 42 Bostsl M10
ZVEL-3-C-R-N -800 800 338 | 280 | 761 | 714 | 330 43 Bostel M10
ZVEL-3-C-R-N -1000 1000 505 | 447 | 761 | 714 | 330 53 Boste M10
ZVEL-3-C-R-N -1250 1250 620 | 562 | 761 | 714 | 330 53 Boste M10
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