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BBegeHue

HacTtosimne «PyKOBOACTBO MO 3KCIJIyaTallMh» IpeJHa3HauyeHbl [AJs O03HAaKOMJIEHUS
006CY>KUBAIOILETO MEPCOHAJA C YCTPOUCTBOM, MPUHILIUMIIOM AEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJlyaTalldd M OO6CAyKMBaHUA Tpex$asHOro THUPHUCTOPHOTO peryasaTopa
MOLIHOCTH, UMeHyeMoro Jajee no Tekcty “ZVEL-3-RT”, “peryasatop” unu “yctpoiicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHa3HayeH [Jis PeryJMpoBaHUsl MEpPeMEeHHOT0 HaIpsSKeHUs B CeTSX
220/380 B 50 I'm HA aKTUBHOW MU AKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 33/]eP>KKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycka Nepyuo/ioB.

PerysnaTtop Hesb3sd HWCNOJb30BaTh [JIs 3JEKTPONMTAHUS MNPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OGOpYJOBaHUA HeceT
NOTpebuTe b, a rapaHTUHHBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He JeCTBYIOT.

1.2 Harpy3ka K pery/asTopy NoAKJKYaeTCcs 0 CXeMe Pa3OMKHYThIU TPEYTroJIbHUK.

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

1.4 PeryssiTop MOXXeT NPUMEHSATbCS KaK JJisl PyYHOrO yInpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisl 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3UuCcTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbibop curHasa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B 9HeProHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PeryssaTop oTo6pa)kaeT Ha JUCIJiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/JIbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMIIJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCliedrBalOLUX
HaJiexkHoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIINX HEMCIIPABHOCTSAX U UX YIIpeX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku ZVEL-3-RT

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

Cxema IMMOAKJ/INYEHHUA HATPY3KHU

“pa30OMKHYTbIA TPeyroJbHUK”

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUOI0B

BcrmomoraTtesbHOe NUTaHHe AJIAd CUCTEMbI

198-242 B 50Ty

ylpaBJeHus
MouHocTh NoTpe6/IeHUsl CUCTEMBI 20 BA
ylpaBJeHus
HoMuHAbHBIHA ToK HArpy3kH In 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000,1250 A
Peryvpyroumn 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJeHUs MukpomnpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIKU aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE

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

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

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUMKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpamMmMmupyeMbix pese 220 B 5 A.
BbixoiHOM curHaJs: “Pabota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpy3ka AJIMTeJbHbBIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 90 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

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

JJIeKTpOHHas, paboTaeT TOJbKO Nepes MyCKOM

3au_mTa: KOHTPOJIb UCIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAs1, paboTaeT TOJbKO Mepes MyCcKOM

3almuTa: HeCUMMeTPUS BbIXOIHBIX TOKOB(

JJIeKTpPOHHadA
0OPBIB UJIU NOBPEXKJEeHHEe Harpy3KHu)
[=1,5Ia-10 cek, I=1,25 Iu - 30 cek, [=1,1 [u -
[leperpy3o4Has Cll0COOGHOCTb
1 MuH
[Topor cpabaTbIBaHUS 3Tl OT KOPOTKOT'O [=3.35 Iy

3aMbIKaHUS o

TouHOCTb NOAAEPKAaHUS TOKA B peKHUME 2% I
CTabUIM3aIMH TOKa
BpeMs cTabuM3auu IpU CKauKe
Hanps»KeHHUs CeTH WM Harpy3ku Ha 10% B 2.3 cek
peXXuMe CTabuJIU3aluU
CTeneHb 3alUILLEHHOCTH [P20
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OxaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
N3ongauus
yHOpaBJSOUMAMA LEeNIMU
PexxuM paboThl Jnutenbssbly, [1B = 100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTUs 12 mecsueB
HuTtepdeiic RS-485, npotokoa ModBus RTU onuusi, Tpedbyetcs Aon. miata RS-485

[ paboThl perysisaTopa HeoO6XoAUMO JBa HanpsbkeHus. OJHO HampshkeHHe 4vepes
TUPUCTOPBI KOMMYTUPYETCA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpshKEHUEM; Jpyroe
HalnpsbKeHWe UCIOoJIb3yeTcda JJA INHUTAaHUA CUCTeMbl YyIpaBJeHWA - OHO HasbIBaeTcsd
BCioMoraTesibHbIM. BcnomoraTtesibHoe Hanpsikenue - 220 B 50 Iy,

2.2 PerynaTop npeHa3HavyeH [/ 9KCIJIyaTalluy B CJeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS 6e3 arpeCcCHBHBIX NAPOB U ra30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +45 C;

B) BepxHUi Ipe/ies1 OTHOCUTEbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPyTrUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS
3.1 BHyTpeHHee YCTPOWCTBO.
BHemHuM BU/ perysiTopa lpejcTaB/ieH Ha pucyHke 3.1:

ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHewtnuu Bupg peryasatopa ZVEL
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Ha sninneBo# nmaHesiM pa3MelaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHU:
A) cBeToauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6ep “PaboTa”;

[') ’KUAKO-KPUCTANLINYECKUN HHAMKATOP;

) xknonku “Ilp.”, “@”, ”>”, ”<” nig nporpaMMUpPOBaHUA U YIIpaBJIEeHUS;

E) pyyka BCTpOEHHOTr0 NepeMeHHOT0 Pe3UCTopa;

BHyTpH Kopmyca pa3MelanTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/aKIeHUs;

B) msiaThl cUCTEMBbI yIipaBJIeHUS;

[') cuyioBbIe MIMHBI AJ151 TOAKIIOYEHHUs CUJIOBOT0 HAPSPKEHUS U Harpy3Ku
3) BEHTUISITOPBI OXJIaXKeHUs

Ha 6okxoBo¥ nmaHesn Kkada HaX0AUTCH KJieMMa 3a3eMJIEHHUSI.

B kauecTBe peryjupymoLiero 3jeMeHTa B YCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISl, KaXJbld M3 KOTOPBIX COAEPXXUT MO JABa TUPUCTOPA, COEJAUHEHHBIX MO BCTPEYHO-
napaJijiesibHOU cxeMe. Ha JiuieBoi maHes v pa3MeleHbl 3JIeMeHTbl MHAUKAIMU U yIPaBJIEHUS.

[IpoBoJa [/ MOAK/IIOUEHUS] MUTAKOILEr0 TPex$Pa3HOro HANPSKEHUS 3aBOJSATCSA B KOPILYC
CBepxy; NpoBo/a [/ MOAK/IYEHUS Lielled Harpy3KHy U YIIpaBJeHUs — CHU3Y.

.}]I/ILIeBaH IaHeJIb yIpaBJIEHUA COeAWHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdTopa
COeAUHUTEJIbHBIM KI'YTOM, KdK II0OKAa3aHO Ha pPUCYHKe 3.2

Pucynok 3.2 Perynsatop ZVEL ¢ BbiHECeHHOH NaHeJ bl yIIpaBJeHUs

JTO JaeT BO3MOXXHOCTb BbIHECTH NaHeJsb YNpaBJieHUs 3a INpejesbl peryjasTtopa U Npu
HEOOXOJMMOCTH YCTAaHOBUTb €e, HampuMep, Ha [JABepue BHeuHero Imkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.
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3.2 PexXuMbI pabOTEhL

PerysnsiTop B Jito60 MOMEHT HaXOJAUTCS B OJHOM W3 PEXUMOB pabOThl. ITU PEKUMBI
nepevyucaeHbl B Tadbsuie 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3ToM pexuMe MMIyJbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI He
NO/AIOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO 0XHUJAaeT KoMaHJbl “Pab6ora” wam
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLIMKA pexuM. Ha wuHAMKaTOope B IepBOH CTpOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/JlaHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUM KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOINE UMIYJbChI, HA
Harpy3ke NpUCYTCTBYeT HanpshkeHue. Ha MHAMKaTOpe oToOpakaeTcs
TeKylllee 3HAaYyeHHWe CUTHaJla 33/laHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop TMNepPeXojUT B PEXKUM
“T'oTOBHOCTB".

“ABapus”

B 3TOT pexuM perysiTop MepexofuT MPU PEerucTpalud KaKou-Jru6o
aBapUMHOM cuTyalnuu. UMnyJibChl ypaBJeHHs Ha CUJIOBbIE TUPUCTOPBI
He MO0JIaloTCs. YCTPOWCTBO He pearupyeT Ha KomaHay “Pab6ota” o
JIUKBUJIAIUK aBapUMHOU cuTyauuu. [locje peructpanydu OTCyTCTBHUS
ABapUMHON CHUTYallMU PETYJISATOP MOXET aBTOMAaTHU4YeCKH NePerTH B
pexxuMm “PaboTta” niu “I'oTOBHOCTH” B 3aBUCHMOCTHU OT BU/]a aBapUHHOHN
CUTYaI[MU U 3alIpOTPaMMHPOBaHHbBIX HACTPOEK.

Ha nHankaTope oTo6pakaeTcsl KOJ| OUIMOKH U MOSICHAOLAs HAJHUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkuM “[IporpammupoBaHue”
MOXXHO BOWTHM HakaB KHomnky “Ilporp.” B nepBble 10 cekyHz nocie
N0/auu NUTAHUA [JJi CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU PETyasTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HMHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6sinna 3.2 37ieMeHThl yIpaBJIeHUsI U UHAUKALIMU PETYSTOpa

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

Csetoguop “Paborta”

['oput B pexxume “Pabora”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliue JaHHble, pPeXHUM paboThbl, 3HAYEHUS

MHAUKATOP

IpOrpaMMHUpyeMbIX yCTABOK
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[lepeMeHHBIN pe3UCTOP
“YupaBsienue”

YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM peXuMe

Tym6sep “PaboTa”

Jlisg nojauu KoMaH/bl “PaboTa” B pyyHOM pexume

KHonka “Ilporp”

1 BXoZla/BbIX0Jja B PEXKUM IPOrpaMMUPOBaHHUsA

Jia BpIOOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

Kromka "0" 3HaYeHUs
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BETMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI

3.4 HaznayeHue kjeMM kjaeMMHbIX kosoaok XT1, XT2, X1-X4 npuBesieHo B Tabaune 3.3.

KsiemmHBbIe ko04kU X1- X4 pasMelaloTcs Ha IJ1aTe ylpaBJeHus

Ta6sauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMbI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/A04YeHHUsI CeTU
XT?2 1 LA 151 coefiHEHUS C HAarpy3Kou
XT2 2 LB 51 coefiHEHUd C HArpy3KoH
XT2 3 LC Jlnsi coefHEHMS C HArPy3KOH
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
IIepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B
X1 3 lynp Jist moiauu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 1 NOiK/II0YeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMH AJ15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJIeHHUs
X1 6 Ay 14 moja4yy CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NPOrpaMMHUPYEMOTO peJie
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMaibHO-pa30OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro
peJe
X4 v HP P3 HopMaibHO-pa30OMKHYTBIA KOHTAKT 3-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOorpaMMHUpyeMoro peJe
X4 8 P3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJie
X5 1 L HanpsxkeHue ynpaBjaeHUs
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X5 \ 2 | N \ HanpsikeHue ynpaBJieHUs

3.5 [loakiro4yeHre HarpysKHU.
Harpyska mnoakovyaercsa N0 cxeMe “pa3OMKHYTBIA TpPEYTOJbHUK’, TMpPU 3TOM

MaKCHMaJibHble HalpsiKeHUs Ha Harpy3o4yHbIXx pe3uctopax Rab, Rbc u Rca paBHbI iMHEHHBIM
HanpspkeHUsAM( HoMuHaJbHO 380 B).

[Togk/a0ueHHe HArpy3Kd K PeryJssiTopy NMPOU3BOJAUTCS B COOTBETCTBUHM CO CXeMaMH U3
NPpUJI0XKeHUA A.

3.6 Boibop cnoco6a nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AMCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ymnpaBJieHHS] OCYLLeCTBJISETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

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

3.7 Bbi60p 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHonmkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/Ia1011ero CUTHaJjia, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MunH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAa4YEHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPAaBJAIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbIH 4...20 MA.

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

[lenn ynpaBjieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesimunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CcTabu/IM3alMU TOKA CUTHAJ 3a/laH1s 0ToOpaXkaeTcsl B aMmIepax, HanpuMmep [3=28 A.

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

3.8 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHHe peryJissTopa Mocje MpoBaJia CHJIOBOTO HJIM BCIIOMOraTeJbHOI'0 HaIpsKEeHUs
ompejiesisieTcss 3HayeHMeM (QYHKIMU MOBTOPHOrO BKJIWYeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWJICS MeHee [IBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle IBYX CEKYH/I — TO IPU HAJTUYUU KOMaHAbl “PaboTa” peryasatop
nepexoAuT B pexxuM “Pabora”.
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Eciu F3=1, To aBTOMaTthyeckoe MOBTOPHOe BKJIYeHHUe 3ampelneHo. Eciau mnposan
HanpsKeHUs AJIUJICS MeHee IBYX CeKYH/JI, TO BbIXO/IHOe Hallps)KeHUe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYETCS cooblieHue 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3ab0JIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo Ha pUCYHKe 3.3:

A

HanpsxeHwe ceTH

- T
Komanoa "PaBota”

- T
BeixogHoe HanpsxeHwe, F3=0

S
BeixogHoe Hanpaxernue, F3=1

- T

Pucynok 3.3 [[pumenenue pyHkuuu F3

3.9 Br160p QYyHKIMI IPOrPaMMUPYEMBbIX DeJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAaKThbl Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTH oT 3HayeHu# ¢yukiui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKILUIO CUTHAJIM3aTOpa CJAeAYI0LUX COObITUM:

A) Perynstop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHpyeMbIX peJjie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.10 Bri6op cnoco6a peryJiipoBaHus

BbIX0/JHO€E HalPSDKEHUE PEryJisiTopa MOXKET PEryJMpoBaThcs ABYMs crioco6aMu: Gpa3oBbIM
U IpOMycKoM nepuozioB. bosiee mogpo6HO 06a crnocob6a paccMOTpeHbl HUXKe. Bhi6op croco6a
peryJiMpoBaHMsl OCYLIECTBJISIETCS MporpaMMUpoBaHrueM GyHKIUM F7( cM. myHKT 7).

3.11 ®a30BbIM METO/I PETYINPOBAHUSA
BbixoZilHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEeHEeHUsI BpeMeHHU 3aJlepXKKU

oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJHOTO HAMpS’KEHHUs MOKa3aHa Ha PUCYHKe
3.4:

10



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

A UH

13 13 13

PucyHok 3.4 BrixogHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToAa:

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

B) noAxoAUT A1l peryJMpoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTU CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MYCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKH e UCKaKeHUs HalIpSKeHUs CeTH;

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

Pa6ounii nuk/a npu ¢pa3zoBoM peryJMpoBaHUM NPe/CTaB/IeH HUXKe Ha PUCYHKe 3.5:

A Usbix
100%
Max —m — — — — — —
% Tl S (- e
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 -

PucyHok 3.5 Pabouuii quk/a npu ¢azoBoM MeTO/ie peryIMPOBaHUSA

[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IIJIaBHO YBeJIMYMBAETCS OT MHWHUMaJIbHOIO 3HaueHUs Min 0 3a/JaHHOTO YPOBHSA. ITOT y4acTOK
Ha3blBaeTCsd IJIaBHBIM NyckoM. /lajsiee BBIXOJHOE HaNpsKeHUe U3MeHseTCs B COOTBETCTBUU C

11
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CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min u Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BBIXO/HOE HANpPsDKEHHWeE IJIAaBHO YMEHbIAeTCsl B TeYeHHe BpeMeHHU TBBIKJ 0
MHUHHMMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHBAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO NMyCKa W BBIK/JIIOYEHUS MO3BOJISIOT MNPeSOTBPATUTH

CKauK{ HaNpsiKeHUs CeTH, 00YC/I0OBJEHHbIe PE3KUM HAOpOCcOM M cOPOCOM HAarpys3kH, a TaKxkKe
YMeHbIIUTD [IyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa Y BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexynyg c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri60p peryaupyeMoro BbIX0IHOrO HapaMeTpa

B kavecTBe perysiupyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHOocTb P. Eciu B KadecTBe BBIXOJHOI'O IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEMCTByIOlllee 3HAuYeHUEe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CEeTH CHHYCOMJAJIbHO, Harpy3ka JIMHeHMHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabaule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUSI U MOIIHOCTH PeryysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsi:xenue, U MoiHocTs, P

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

UBbix,% | 10 | 20 | 30 |40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

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

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

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

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuyeHUH NO3BOJISIET YCTAHOBUTb TPaHHUILbI
Jluana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe /[iJIi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHUe OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HanpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3aZlaHNe 3Ha4eHU I HMXKHEro U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OrpaHvYeHUd TOKa

PerynaTop MoxeT paboTaTb B peXuUMe OrpaHUYeHHUs TOKa, B KOTOpPOM CHUCTeMa
yIpaBJ/IeHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 3aJaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTblBaHMUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuua
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BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOorpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxuM cTabuau3aiuy TOKA

PerysnsgTop MoXeT paboTaThb B peXHMe CTaOWJM3alMM TOKa, B KOTOPOM CHUCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHW H3MeHsIeT YyIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJsTopa, BpeMs CTAaOWJMU3allMU TOKa NPU CKAuKe
Harpysky WM ceTeBoro HampspkeHHud Ha 10 % - 2.3 cek. CurHasn 3aJjlaHus oTOOpaXkaeTcs B
ammnepax, HanpuMep I3 = 27 A. PyHKIUA BKAKYAETCHI U OTK/IHOYAETCS MPOrpaMMHUPOBaHHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OTpaHUYEHUS U CTAOUJIN3alUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. Jlis 3toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOPOCTb CTAOUJIM3ALMU MM OTPAaHUYEHHUsI MaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCThb CTabuAU3alnMu. TOYHOCTb CTAaOUJIM3aLUU
HanpsKeHUs Ui Toka - 1% OT HOMUHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKayKe CeTeBOr0 HanpsbKeHUs WU Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJM3ALMU WJU OTpPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JIOCTHUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOWJIM3ALMU HANpPsKeHUS WU
ToKa - 2-3% OT HOMHUHAJIbHOT'O HAMPSDKEHUsI CeTH, BpeMsl CTabUIM3alMK IPU CKauyKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 2 - 6picTpas. CKOpOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasi, MPU 3TOM TOYHOCTH
CTabuaM3alu HU3Kasg. TOYHOCTb CTaOWJIM3aALUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTAaOMJM3alMU NPU CKAadKe CeTeBOr0 HaMpsDKEHUS
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLUIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOUM BeJUYHMHBbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJIMYMHbI K 33ZlaHvio. Takod BUJ, CTabUJM3aLUKM MOXET OKa3aThCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KHU.

3.13 MeToz nponycka nepuooB

MowHOCTB, BblZe/iieMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MEeHeHUs YUCJIa N1epruo/i0B
CEeTeBOr0 HANpSKeHUsd, B Te4YyeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOJAHOTO
Hallps>KeHUs IpUBeJieHa Ha pUCyHKe 3.6

T
i

Linkn 1
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PucyHok 3.6 BeixoZjHO€e HampsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NEePHUO/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapaKTepe
HarpyskHu).

HepnocraTku meTopa:

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

B) He pekoMeHiyeTcsl IPUMEHSTbD /i1 aKTUBHO-UHAYKTUBHOW Harpy3Ku;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

[) mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXHO IMOSIBJIEHHE CyOrapMOHHYECKHUX
coCcTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I'u).

HpI/I HCIIOJIb30BAHWUHU 3TOro MeTOoJa MOIHOCTL, BblAeJdeéMad B HArpy3ke, NpAMO-
INponopunuoHa/JibHa B€JINYNHE CUTHaJia 3aidaHUA.

Pabouuii [UKJ/ IpeACcTaBJeH HUXKe Ha pUCyHKe 3.7:
A PBbix
100%

Max

Min

100% — — — — — — —
CwurHan 3agaHws

et

Komanga “"Pabota”

0 -

PucyHok 3.7 Pa6o4uii [UKJ IPU peryJIMpOBaHUUA METO/IOM IPOIyCKa NepPUO/0B
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[Toce mogauu KoMaH bl “Pa6oTa” B TeyeHHe BCEr0 TEXHOJIOTHYECKOIO IIMKJIA BbIXO/HAs
MOIIHOCTb, BblJeJiieMass B Harpyske, U3MeHSeTCsd B COOTBETCTBUU C CUTHAJIOM 3aJlaHUA B
JAvalnas3oHe MexJy 3HayeHudaMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcsl HA IUCILIee B IpolieHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU [IMKJIA PeryJIUpOBaHUd
BpeMs 1nuk/a peryJMmpoBaHUsi MOKHO YCTAaHOBUTb NPOrpaMMHO B mpejesax oT 1 go 25
CEeKyH/i MyTeM nporpaMMupoBaHueM GyHKIUU F26( cM. IyHKT 7)

3.13.2 HuxHue ¥ BepxXHUe npeJebl PeryJupoBaHud
HuxHUM 1 BepxHUU Mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke pa6odero nuksa 3.6. 3aJjaHHMe 3HAUYEeHWH HWKHEr0 W BepxXHEro ImpejesioB
peryJiIMpoBaHusl MpPH PETYJHUpPOBAaHUM METOJOM IHPONyCKa IEPHUOJO0B OCYIIECTBJSETCS
nporpaMmMmupoBaHueM ¢yHkiui F27 u F28 ( cMm. nyHKT 7).

JlMcKpeTHOCTB peryupoBaHus coctasJsieT 0,5%.

3.14 Bbi6op THIIA HArPY30K

PeryssTop uMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MHAYKTUBHOU. Bb160p ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( aKTHUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Ilepexojia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHOCcTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeEKTPOABUraTe U U T.N. Ec/IM ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), noaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpPU peryJMpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHUS Harpy3kud 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHMe MNPONYCKOM MEepHOJ0B. 3a CyYeT IJIABHOrO CTapTa YAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUsl TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.
Perynsatop umeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTeJbCKUE YCTAaHOBKU CTHPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJCKUeE 3HaYeHUsI PYHKLIUH.

3.16 3amuThI

B perysnsaTope peasn3oBaHbl Cle[yOlIHe BU/bI 3alUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3aluTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT ZJATYMKOB TOKa. [Ipy npeBbillIeHUH MTHOBEHHOT'0 TOKa 3Ha4YeHUs 3*|HOM IpOUCXOAUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTC COOTBETCTBYIOLLee
COOOIIeHHE.

15



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

B) 3amMTra OT 1neperpyskd THPUCTOPOB MpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMMHA/JIbHOE 3HauyeHHe TOKa pery/AaTopa. Mukpomnpoleccop HenpepblBHO H3MepseT TOKH
Harpy3KHy U HaKallJIUBaeT 3HayeHUe BpeMs-TOKOBOI'O MHTerpajia U CpaBHUBAET ero C yCTaBKOH,
IpY NpeBbIIEHUU KOTOPON CHUMAaeT UMIYJIbChbl yIpaBJeHUs ¢ TUPUCTOPOB U OToGpakaeT Ha
Juciiee coobiieHue. Paborta perysisgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBbIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO ONpaluBaeTcd MHUKpompoueccopoM. IlpegesnbHas
TeMnepatypa paguatopa - 90 C. Ilocne cpabaTbhiBaHMsS 3aliUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCA
BEHTUJIATOPbl OXJAXKAEHUS W PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alliUTa MOXeT
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CeYIOIHUX YCIOBUM:

- cpegHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMUHAJIBHOTO
TOoKa [ HOM peryJsigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oTJHd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecruMMeTpusl BBIXOJHBIX TOKOB MOET ObITb 00YCJI0BJIeHa MOBPeXJeHUsIMU B HarpyskKe,
Hanpumep, neperopaHreM TOHoOB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposb moAK/IOYEHUS HArpyskM U TeCTUPOBaHHWE THUPUCTOPOB Ha BHYTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTH”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoOJb HalpshKeHUs] CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Clydae OTCYTCTBUSI OJHOM WJIM HeCKOJbKUX $a3 WM B Cjlydae MX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJIM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

2K) samura oT BHyTpeHHed HeucnpaBHocTU “Owm5 HeT cBaA3u Mexay mJatamu’
buKcHpyeTcs NpU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MaTaMu. [Ipy BOSHMKHOBEHHUU 3TOH
aBapuM YCTPOUCTBO He MOXKeT PYHKLMOHUPOBATh, TPeOYyeTCA PEMOHT.

3.17 HacTpouiku

B perynsTope npelycMoTpeHa BO3MOXXHOCTb HACTPOMKH:

A) /lna usMeHeHMe nopora cpabaTbIBaHUs 3allUThl OT KOPOTKOTO 3aMbIKaHUS B BepxHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosiokeHUd Jjg  kamnepa J1-J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThbIBaHUA MO aMIJIUTYe 0KoJIo 2,5-3*IH,
rae IH - HOMUHa/NIBHBIN TOK peryJATopa. B jileBoM BepxHeM yrI/y 3TOM e MJIaThl UMETCH JiBe
KoHTposibHble Toukd “K3”. HampsikeHue, uU3MepeHHOe MeXJy 3TUMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKeHHIO |1-]5, 3aMKHyTOMy /[pKkaMIlepoM. JTO HampshKeHUe onpefesseT
TOK cpabaTbiBaHuda 3awuThl no K3. BeauyrnHa Toka cpabaTblBaHUS NPAMO-NPONOPIMOHATBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [Ipy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.
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[IpuHuMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUHUMaTb BO BHUMaHUe:

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

- ObIBaeT cuTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMHd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOWKe 3allyMThl, MOTOMY YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYIHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuUBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJiCKasd HAcTpoWKa Kak pas
npeJlycMaTpUBaeT cpabaTbIBaHHe 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/e/IbHO-0NYCTUMOTO
3HauyeHUs1. B 3TOM ciyyae M3roToBUTEJb UMeeT NPaBO OTKa3aTb B 0eCN/JIaTHOM rapaHTUHWHOM
006CTY>KMBaHUHU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim Tok, U3MepeHHbIH GaKTU4YeCKH, PACXOJUTCS €
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IPOM3BECTH UX MOJCTPOUKY. [/1 NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusA Toka Ha
JUCIJIee U3MEHAITCS PSAMO-NIPONOPLMOHAIbHBI U3MEHEHUIO 3TUX KO3QPUIIMEHTOB.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY Cjefylolive
dbaKTopBkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYK Haya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuyHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaThb NOTrpelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” unu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaATopa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEXJEeHUN, BOSMOHO, TpebyeTcs peMOHT;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY cpabaThIBaHHIO 3aLIUT OT
neperpyskd WM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy mnpoBeseHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCs
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
naHeJ U yIpaBJleHu .

3.18 YnpaBsienue no untepdericy RS-485 no npotokosy ModBus RTU
PerynsaTop npejycMaTpuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta MmJaTa He UJleT B KOMILJIEKTe NOCTaBKU. Ee He06X0MMOCTh HY»KHO yKa3blBaTb IIPU 3aKase.
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Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

Jnst ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss o¢yHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHa Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeHCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTalu 3JIEKTPOYCTaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIIyaTallMU 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl perysjsaTopa HCIOJb3yeTCs ONacHOoe [JIs >KU3HM HampsokeHue. [Ipu
YCTAaHOBKE peryJ/iiTopa Ha 00'bEeKTE, a TAKXKe NMPU YCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy?>KUBaHUHM HEOOXOIUMO OTKJ/IIOYUTD PETY/ISTOP U MOAKII0YaeMble YCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpelnjaeTcs MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COJep)KaHHWeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. 1.

4.4 TloaxksrovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIAy>KUBaHHe peryJssiTopa [A0JDKHbI
NPOU3BOJUTHCS TOJIbKO KBAIUPUIMPOBAHHBIMU CIEUAJMCTAaMU, WU3YUYHUBIIUMH HacCTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

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

4.6 Jlns1 3alUThI 06CAYKHMBAIOILET0 IIepCOHA/Ia PETYASTOP JOJXKEH ObITh 3a3€MJIEH.

4.7 PerynsiTop He MOXeT ObITh UCII0JIb30BaH KaK pa3beJUHUTEb LIeNN WU U30JMpylolee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejCcTaB/sgeT ONAaCHOCTb JJIA
IepcoHa/la UM 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIOUEHHON K
BBIXOAY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. /[l npeaoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs M MpeJl0TBpallleHHs oKapa Heo6X0JUMO:

A) ycTaHaBJIMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

B) HeJlonyCcTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMbIX MECTaX U MeCTaX C
BBICOKOU TeMIEpPaTypOr OKPYKalolllel cpeibl;
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B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpY peryasaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISTOP HA LITATHOE MECTO Y HaJI€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJSATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 TlpoksaZbIBalOTCs IMHUM CBSI3H, NpeiHa3HAYEeHHble COeJUHEHUS C NUTAIEeN CEThIO,
Harpy3KoH, yCTpOHCTBaMU ynpaBJieHHUs.

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

5.4 L[erm AJid 1ogadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[EeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl TUIATeJbHO 3aYUCTUTh U
00JIyAUTDH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AKOIIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 IlogkiaoyeHrve BHEUIHUX Lened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaw,
npuBeeHHBIM B [IpuoxxeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIEeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HAarpy3KU PeKOMeHAyeTCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOLHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUsS W yNpaBJeHus,
3a3eMJIEHMS, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;

B) mnopaTh HampsiKeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
KOpIyca J0/KHbI KpaTKOBPEMEHHO 3aropeThCsl ¥ MOTACHYTh, Ha AucIiee B TeueHHe 10 ceKyH[
JIOJDKHA OTOOPa3UThCA HAAIKCH TEKYIEeH MOJeNU PeryyasiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HAaYEeHHE
CWMTHaJsia 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

19



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

6.2 Ilo yMoJsiuaHMIO, pEryJsiITOp HMeeT HaCTPOMKU: Mojavya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJJHO€e HaNpsiXKeHHe peryJInupyeTcs
$a30BbIM MeTO/O0M, CHUTHaJ 3aJaHud MO0JAeTcs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBenuTte Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPy4YKy HNEepeMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero NoJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/K/IIOUeHHON Harpy3ke( JlaMnax HaKaJWBaHHUs) U3MEHSETCS HalpsbKeHHe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJiee KPaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocje 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[Aucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HavYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.
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7.4 OYyHKIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIIMU peryJisiTopa lepedyucsieHbl B Tabauie 7.1.

Ta6snna 7.1 [lporpaMmmMmupyeMblie GyHKIIUU

®yH- | Hapnuce Ha OnucaHue
KIUs | MHAMKaTOpe
dynkuum F1-F8 aBisi0oTca o61MMHM 4151 BCeX PeXMMOB
OmnpepnenseT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJH
JUCTAHIIMOHHO
3HavyeHue Hagnuceh IlosicHeHue
F1 crioco6 yrp. 0 TyMBaep KomaHnga “Fa60Ta"”no,aaeTCH nepelio,qm’\,/[ PYKOSITKH
TyMOJepa “PaboTa” B mosiokeHue “Bia
KoMania “PaboTa” mojjaeTcsi myTeM 3aMblKaHUs KJIEMM
1 JUCTAaHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKU X1 nJ1aThl yipaBJieHUsl
2 modbus Komanja “PaboTa” nojmaercs no unrepdeiicy RS-485
OnpejensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHHUEeM
3HavyeHue Hagnuceh IlosicHeHue
CurHaJ 3aJlaHUs U3MEHsIeTCSd HaXKaTHeM KHOIIOK “>" U
“
0 KHOIIKU ‘o
HaxkaTue “>” yBeslM4MBaeT BbIXO/JHOE HANPSXKEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSXKEHHE
CurHan 3aJlaHus UW3MEHSIETCS TOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, Pa3MellleHHOr0 Ha JIUIEBOU
1 BCTP.PE3UCTOP | HMAHEJIH. [TosioxkeHHE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. MHHHMaJIbHOM BeJIMYMHe 3a/laHus, noJoxeHue “Makc”
— MaKCHMaJIbHOU BeJIMUMHE 33/IaHUS.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpspkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJi 3a/laHus noJilaeTcs TOKOM ynpanJieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud 0JIaeTCcsl TOKOM ynpaBJjeHus 4-20 MA
CurHan 3afiaHus T0JIaeTCAd BHEIIHUM MepeMeHHbIM
5 BHELL Pe3uCTOpOM. PekomeHyeMoe 3HaYeHue
pe3ucTop
CONpPOTUBJEHHUS 3TOro pe3uctopa 1..10 kOM
6 modbus CurHas 3aJilaHus nojlaeTcs no uHtepdeiicy RS-485
OnpejnesiieT NOBeJieHUE PETYJIATOPA MOC/e MPONAXKU HAMPsHKEHUS CUJIOBOU CETH WU
BCIIOMOTaTeJIbHOTO HaNpsKeHus1 B pexxuMe “PaboTa”
3HavyeHue Hapgnuce [TosicHeHue
Ecnu mpoBan HanpspkeHUs [JJIdJIc MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWEe CKAauykoM BO3BpallaeTcsd Ha
0 BKJIIOUEHO MPEeXHUH YPOBEHb.
Ecnu mpoBas HampspkeHusi Jiauics GoJsiee 2 cek -
F3 aBT.BKJI MPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKYEHHUE.
Eciu mpoBan HanpspkeHUs [JJIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWE CKAauyKkoM BO3BpallaeTcsd Ha
MpPEXHUH YPOBEHb.
1 oTkJw4YeHo | Ecsu mpoBasn HanpsikeHUs AJuics 6Gosiee 2 Cek -
ABTOMaTHYECKUH IMepe3anycK He MNPOUCXOJUT; YTOOBI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHay “Pa6oTta”
OnpegensieT ycaoBUe cpabaTbiBaHus 1-ro IporpaMMHUpPyeMOTo peJse
F4 1-e peste 3HayeHue Hapnuce ITosicHeHue
0 OTKJIl0oYeHOo | PeJie HEaKTUBHO BO BCEX peXXUMax pPaboThl
1 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOJUT MPHU NMePeXo/ie B PEXKUM
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'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
ABAPHA “ABapus”
OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJsie
3HaueHHe Hapnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAaJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEePEXOIE B PEKUM
F5 2-e pesie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT ycja0BUe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJie
3HaueHUe Hapnucek [TosicHeHue
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX peKMMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPU NEPEXOIE B PEKUM
F6 3-e pesne I'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOAUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapwus”
OnpepesisieT MeTO/, peryJIMPOBaHUS BbIXOJHOTO HANPAKEHUS
3HaueHHe Hapnuce [TosicHeHue
F7 METOJ, per. " =
0 ¢$a3oBbIl ®a30BbI¥ MeTO/| pEryJIMpOBaHUs
1 np.nepuof, | MeToj peryJiMpoBaHusl IPONYCKOM NEPUOJ0B
3ajaeTcq XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HavyeHue Hapnuce [TosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UH/I. | aKTUBHO-UH/YKTUBHas. PeKoMeH/lyeTcsl HCIOJIb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 npu ¢a3oBoM yrpaBiaeHHHU(
F7=0) w pana Harpy3ky, I[OAKJIYEHHOW depe3
TpaHchopMaTop, 0OpHU yIOpaBJeHUHW MNPOMYCKOM
nepuojoB( F7=1)
®yuknuu F11-F22 neiictBYOT pu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yukuusa F7=0)
F11 IABH. VK BpeMs MaBHOTO BBIXOJA HaNpsHKEHUS Ha 3aJaHHBIA ypoBeHb. /[Mana3oH 3Ha4eHUH
1y dyuknuu ot 0 mo 25 cek c marom 0,1 cek
F12 | mwiash. Beir BpeMs M/IaBHOrO CHIKEHUS HANpSKeHUs [0 MUHUMaJbHOTO 3HayeHUs. /luama3oH
' " | 3HaueHu#t dyHkuuu ot 0 10 25 cek c miarom 0,1 cek
OnpeneniseT 3aKOH M3MEHEHHUS BBIXOJHBIX HAaNPSXXeHUSA U MOIIHOCTU B 3aBUCHMMOCTHU
OT YNpaBJSALIEro cUrHajaa(mpyu ycJA0BUH, YTO HANpsSDKEHWE CEeTH CHHYCOWJAAJIBHO, a
Harpyska JInHelHa)
3HaueHUe Hagnuchb ITosicHeHue
F14 | per.BesnynHa
0 U Bbixo/lHOe HampspKeHWE MpPsIMO NPONOPIUOHANBHO
CUTHaJy yopaBJieHUs
1 p BrixoHas MOIHOCTb NPAMO NPONOPLHUOHAJBHO CUTHALY
ynpaBJieHusi
F15 | moxmmpenen MuHuMaNbHOE 3HaueHHe CUTrHasa 3afaHus B %. /luanasoH 3HayeHUH QyHKuuu ot 0%
TP J10 100%, Ho He GoJsiee 3HauyeHus1 ¢yHKIUU F16. luckpetHocts 0,1%
F16 | Bepx. mpenesn MaxkcuMasbHOe 3HaueHue CUrHaja 3afaHuda B %. [luanasoH 3HayeHU ¢yHKUuU oT 0%
pX. P/, 7o 100%, Ho He MeHee 3HaueHUus yHKuM F15. [luckpetrHocts 0,1%
F17 S— YnpaBsieHHMe TOKOM Harpy3kd. @OYHKUMUS BKJIKYAeT WM OTKJIKYAeT PeXUM

OTPpaHHUYE€HHUA TOKA UJIH CTa6I/IJII/1321L[I/II/I TOKa.
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3HaueHUe Hagnucek [TosicHeHue
0 OTKL PexxMbl OTpaHUYEHUs WM CTAOWJIM3ALMUK  TOKa
OTKJIIOYEHbI
1 orpaHuyeHde | BkJloueH peXUM orpaHHUYeHUs TOKa
2 cTabusnzanus | BKioyeH pe)XUM CTaOUJ/IM3alMU TOKA

CDYHKU,I/IH onpenesdeT CKOpOoCTb U TOYHOCTb CTa6I/IJII/IBaL[I/II/I HJIW OTPaHUYEHHA

0 MepsienHas | MeasieHHast cTabUIM3a1ius, BBICOKAs TOYHOCTh
F18 | craGumsanus 1 cpeaHss Cpe/iHsgs cTabuIM3alys, CpeiHsASI TOYHOCTD
2 6pIcTpast BricTpas cTabuiau3anusi, HU3Kasi TOYHOCTh
3 uBKas BoicTpass mnpu OGOJIBUIMX OTKJIOHEHHUSIX OT YCTaBKH,
Me/IJIeHHasi MPY MaJIbIX OTKJIOHEHUAX
F21 u. npezien | OnpejesiieT MUHMMaJIbHOEe 3HAaYEHUE TOKA B HATPY3Ke B peKUMe CTA6UIU3aAlUH TOKA.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22
OnpefensieT MakCUMaJlbHOE 3HAYE€HHE TOKA B Harpy3ke B peKMMe OTPaHUYeHHsI TOKa
F22 B. ipepe | WM CTAaOWIM3alMU TOKa. 3HayeHHe QYHKIHUHU He MOXKET NMPEeBbICHTh HOMHHAJIbHbBIU

TOK pPEeryJiiTopa U He MOXKeT ObITh MeHbllle 3HaueHus1 yHKuuu F21

dyuknuu F26-F28 neiicTBYIOT Ipu peryJiMpoBaHuA MeTOA0M nponycka nepuogoB( ¢ynknusa F7=1)

OnpefensieT BpeMsl OAHOTO IIMKJIA PETYJAUPOBaHus. [luanasoH 3HaueHU pyHKLIMH OT 1

F26 HKJI. per.
I p Jo 25 cek c marom 1 cek
MuHuMabHOE 3HaueHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHUN pyHKuuu ot 0%
F27 | HmxH.mpenen o o
J10 100%, Ho He 6oJiee 3HaveHus ¢yHkuuu F28. luckpetHocTsb 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /lnana3oH 3HayeHud yHKLUU oT 0%
F28 Bepx.npejen 0 o
J10 100%, Ho He MeHee 3Ha4YeHus pyHKunu F27. luckpetrHoctb 0,5%
OyHKIMA BKJIIOYAaeT WM OTKJIK4YaeT TEeCTUPOBaHME Ha HaJW4ue Harpyskud U
BHYTpPEHHEee KOPOTKOe 3aMblKaHHE THPUCTOPOB
KOHTpPOJIb
Fo1 Har 3HayeHHe Hapgnuce [TosicHeHue
p- 0 BKJIIOYEHa 3anjuTa BKIKYEHa
1 OTKJIIDYEeHa | 3aluTa OTKJIYeHa
QYHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBHS WM “caunanus gasz”
3HayeHue Hapnuce [losicHeHue
F92 | koHTpoJb pa3 A
0 BKJIIOYEHA 3amyTa BKJIKYeHa
1 OTKJIFOYEHA 3amuTa OTK/IYeHa
QyHKIMA BKAKYAET WK OTKAKYAeT 3aUMTY OT HECUMMETPHU TOKOB Harpy3Ku
3HavyeHue Hagnuce [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 15%
3amuTa o o
F93 HeCHM 1 25% 3aimuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 50%
4 OTKJIIDYEHa | 3aluTa OTKJIYeHa
3anuck B IaMATh 3aBOJCKUX HAaCTpoeK( 3HaYeHHUH 10 YMOJIYaHUIO)
3HaueHHe Hagnuchb [TosicHeHue
0 HeT 3HaueHUs BCeX NporpaMMHUpyeMblx (QYHKIMK He
HW3MeHseTcs
Bce nporpaMMHUpyeMble byHKIUU NPUHAMAKT
3aBO/ICKHe 3HaYeHHs. ITH 3Ha4YeHUs PaBHbI:
Fo8 3aBOJ,. HACTP.
a p OyHKIUsS 3aBojckoe OyHKIUsS 3aBojckoe
1 3Ha4YeHUue 3Ha4YeHUue
a
A F1 0 F16 100%
F2 1 F17 1
F3 0 F18 1
F4 1 F22 IlHOM
F5 2 F26 5 cek
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F6 3 F27 0%
F7 0 F28 100%
F8 0 F91 0
F11 5 cek F92 0
F12 3 cek F93 0
F14 0 F98 0
F14 0 F99 1
F15 0% F100 3
F99 | RS-485 ajgpec OnpepesisieT aJipec ycTporcTBa B ceTH RS-485, 3Havenus ot 0 10 247
OnpejiesisieT CKOPOCTb Nepeiauu JaHHbIX M0 ceTH RS-485
3HaueHHe Hapnuce
0 1200 6uTt/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 6uTt/c
7 57600 6uTt/c
8 76800 6uT/C
9 115200 6uT/C
F102 kI paza A OmnpenensieT K03GPUIMEHT Iepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI paza B CUTHaJa C JJaTYMKa TOKAa M MOKAa3aHWUSIMM TOKa Ha JMcIlJiee B COOTBETCTBYolIel da3e.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJle OOBIYHO BBICTABJEHO 3HadyeHWe 6ju3koe kK 1,00.
Jlnanasou 3Hayenuii ot 0 g0 2,50

8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunyuHa 3ajaroiuiero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 = 66 A.

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

2-51 CTpOKa 3HavYeHHe PYHKILMU U KpaTKoe NOosiICHEHUe

1-5 cTpoka BesimunHa 3a/jal01ero CUrHaia

2-9 cTpoka BesunuynHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.
WHaunupyemMble Ha JUCIUIee NMapaMeTpbl MepUOJUYeCKd MEHSIOTCS.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [Ipu saToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHue

PaboTa
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3MoKHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHUue
WHJMKaTope
Harpyska He noAkJ/04YeHa UM KOPOTKOe 3aMblKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4MHaA JencTtBus
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpaBUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIOUEHUHU HAaTPY3KHU
HapyiieHre KOHTaKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
owl HET Harpy3KU Uiu 3a4YUCTUTh, BUHTOBbIE COEJIUHEHUS
K3 Ttupucropal NOATSAHYTh
O6pBIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEepUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu
TUPUCTOpA OTKJ/IDYEHHOM HaNpsh>KeHUU CeTH.
Ecnu Tupucrop “sBoHutca’ -
YCTPONCTBO HEUCIPABHO
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
YcTpoicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KHas npuynHa JenicTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUHN
. N0JaHo HalpsKeHHUd, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MO JIKJIYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsXKeHHE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CUJIOBOTO  HaNpPsDKEHUS
JUIMTENIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH TnepedjeT B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘[oToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxsaxawuiero paguatopa goctura 90 C.
Bo3MoxHasg npu4MHA JencTBus
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIQXKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
PerynsTop pasMemieH B IJIOXO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTWIMPYEMOM WJM JKAapKOM | OKpY>Kalollero BO3/yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryadaTtop B Jpyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTH MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, eC/IM OLIMOKA He hcye3aeT
— OTIIPaBUTh B PEMOHT
Om6 HECUMMeTpHUs Harpyska He mNoJKJW4YeHa WU | Y6eAUThCS B IPAaBUIbHOM
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TOKOB! NOJIK/II0YeHA HEBEPHO NOJIKJIIOYEeHUH Harpy3Ku

HapyieHue KoHTaKTa [IpoBEpPUTH KOHTAKTHBIE
COeJMHEHUS; IPU HEOOXOJUMOCTH
KOHTaKTHbIE IOBEPXHOCTH
3aYHCTUTh, BUHTOBBIE COEIUHEHUS
NOATSHYTh

O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LI€JI0CTHOCTH MPOBO/IOB

Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”

CunbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA

COMPOTHUBJIEHUH HAarpy3Ku Harpy3okK

CunpHbIY fucbasadc pas OTKJIIYUTD 3a1UTY

BHyTpeHHss1 HEUCIIPAaBHOCTD OTKJIIOYUTD 3aL[UTY UM OTIPABUTH
B PEMOHT

KopoTkoe 3ambikaHMe Ha Bbixo/ie | [Ipo3BOHUTH BBIXO/, pEryisTOpa Ha

perysasaTopa HasiM4ue Mex$a3zHOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJII0

CivmkoM  6oJiblliMe  MYCKOBBIE | YBeJMYbTe BpeMs MIJIABHOTO MYyCKa,

Ow7 Koporkoe TOKHU YMEHBIIUTE BbIXOJHOE
3aMblKaHue!

HanpsKeHYe, BKIKYUTE PEXUM
OTpaHHUYeHHUs TOKA

C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM

BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

3HaueHUe TOKa Harpy3K | YMeHbIIUTb BbIXOJHOE

NpeBbINIaeT HOMHHAJIBHBIM TOK | HaNps»KeHHUE PETyJIATOPa;

ow10 Meperpyska peryasiTopa B Te4YeHHe | BKJIYUTD PEXKUM OTPAHUYEHHUS

AJINTEJIbHOTO BpEMEHHU

TOKa; YBEJIUYUTb CONIPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KomaHnpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eaUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJia 3d/JdHUA HE U3BMEHAETCA UJIK paBHO 0%

Bo3MoxHasg npu4YMHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MNOAKJ/IDYEHHE

1[enel ynpasJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYeHUe.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOTO nepeMeHHOr0

pe3ucropa, BHYTPEHHSS

HEHCIIPaBHOCTh

HeT omin6ok

PerynsTop mnepexoauT B

pexum

“PaboTa”, curHajs ymnpaBJieHUs

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

HalpAXeHWd HET

Bo3MoxHag npuYrHa

JeiicTBusa
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HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha nHanKaTope HeT HaJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcnoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/IMuMe HaIpsHKeHUs
220B

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHcaeT’, JaHHble Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM MJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
IPOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy nojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HpPUCYTCTBYeT
Hanps>KeHUe, X0Ts KoMaH/1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOPA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHHYecKoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B cebd:

A) KOHTPOJIb KpelJieHUs peryasTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.
B) yaasieHue NbLIK U TPS3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

11 MapkupoOBKa peryJjiaropa

11.1 Ha kaxxaplil peryJiiTop HaHOCSTCS:

A) Ha3BaHUe peryasaTopa;

B) o603HaueHHe NUTAOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3a1UTHI KOPIYCa;

/1) 3aBoACKOM HOMeED;

E) rog usrotossieHus.
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12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa pou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUEe

13.1 PerynsTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 60s1ee 80 % npu Temnepatype 35 C.

Bo3zyx B oMelLeHUU He JO0JDKEeH COZAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsTop B ynakoBKe TPaHCIOPTUPOBATh MpHU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repMeTNu3npoOBaAHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZVEL-3-RT .ot 1 wr.
PYyKOBOZCTBO N0 3KCIIYATALMH ..oovvvveveireireinraesiessne s 1 wr.
| =0k 1 (0] o AP PTRPT 1 wr.

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUNHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHS MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTUHHOrO CpoKa MpHu
COOJIIO/IEHUU TM0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XpPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6ecnjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTe/IbCTBA U3TOTOBUTEJIS HE [IeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e Hanpepoxpanutesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, UCHBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejNpUATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH rAapaHTUMHOIO U MOCTTapaHTUIUHOrO PEMOHTA NPOAYKLUHU
MOXKHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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18 G.II-
Tab6siuna b1 F'abapyuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

Moesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-RT-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-RT-160 160 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZVEL-3-RT-200 200 256 | 200 | 478 | 435 | 330 20 BosTel M8
ZVEL-3-RT-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZVEL-3-RT-315 315 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZVEL-3-RT-400 400 338 | 280 | 568 | 521 | 330 32 Bostel M10
ZVEL-3-RT-500 500 338 | 280 | 568 | 521 | 330 35 Bostel M10
ZVEL-3-RT-630 630 338 | 280 | 761 | 714 | 330 42 Bostel M10
ZVEL-3-RT-800 800 338 | 280 | 761 | 714 | 330 43 Bosatel M10
ZVEL-3-RT-1000 1000 505 | 447 | 761 | 714 | 330 53 Bosatel M10
ZVEL-3-RT-1250 1250 620 | 562 | 761 | 714 | 330 53 Bosatel M10

30




