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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 Jazee no Tekcty “ZVEL-3-N”, “perynstop” unum “ycrpoiictBo”.

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 Harpy3ska K pery/iaTopy NoJKJr4aeTcs o cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyILeCTBJISA€TCS OJJHOBPEMEHHO 110 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-N

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

Cxema IMMOAKJ/INYEHHUA HATPY3KHU

“3Be3/a“ c paboyel HEUTPaAIbIO

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)
[leperpy3o4yHasi cCmoco6HOCTh( AeUCTBYyIOLIEeE [=1,5Ia-10 cek, I=1,25 Iu - 30 cek, [=1,1 [u -
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHE) 1 MuH
[Topor cpabaTbIBaHUS 3Tl OT KOPOTKOT'O [>= 3l
3aMblKaHUs( aMIIMUTYHOE 3HaYeHHe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In
cTabuIM3al My 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 PexuMbI pabOThL

PerysisaTop B J11060i MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsaule 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yNpaBJieHUs] Ha CUJIOBble TUPUCTOPHI He
NOJIAl0TCS, BBIXOJHOE HaNpsDKeHWe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XHUJAaeT KoMaH/Abl “Pab6ora” wam
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHHUH KOTOPBbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHUs

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbChl, HA
Harpy3ke MPUCYTCTBYeT HampsbkeHWe. Ha MHAMKATOpe OoTOOpakaeTcs
TeKylllee 3HAaYyeHHWe CHUTHaJla 33/laHUsT U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHZbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“T'oTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mepexoiuT NMPU perucTpaluu KaKou-anu6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJI0Bble TUPUCTOPBI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay “Paborta” mo
JIMKBUJIALIMM aBapuiHOM cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapUMHON CHUTYallUu PEeryJsATOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuM “PaboTta” nau “'oTOBHOCTB” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyalM{ Y 3alIpOrPaMMHPOBaHHbIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSCHSIOIAsg HaAIUCh

“IIporpammupoBaHue”

PexxuM mnpeaHasHauyeH /sl 33/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
apaMeTpOB U COXpPaHEHUsI UX B NaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZilayyd TMHUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYIed MOJIeJIU peryJsTopa).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHUM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUWKATOpPA OTOOpakaeTcsi HOMep U Ha3BaHHUeE
Tekyled QYHKIUM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOSICHEHUE

3.3 OpraHbl ynipaBjeHud U UHAUKALUU

Tab6sinna 3.2 3ieMeHThI yIpaBJieHUsI U UHAUKALIMU PETYAsITOpa

OpraH ynpasyieHus wind | HasHayeHue

MHIUKAIUHU

Csetoauop “PaboTta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kugkokpucrtamnndyeckui | OToOpakaeT TeKylUe JaHHble, PpPeXHUM paboThbl, 3HAYEHUs

7
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MHJMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YrnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXUMe
“YupaBsieHnue”
Tym6sep “PaboTa” Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexnuMme
KHonka “IlIporp” 151 BXo/ja/BbIX0/1a B PEKUM IPOrPaMMHUPOBAHUS
. [ BbIGOpa mporpaMMupyeMod GyHKIMH, BBOJA B NaMATb ee
Knonka “@
3HAYeHHUs.
KHomnka “>" Jl1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI

3.4 HaznayeHue kjeMM kjaeMMHbIX kosoaok XT1, XT2, X1-X6 npuBesieHo B Tabaule 3.3.
KnemMHbIe kostoaku X1-X6 pa3MelaroTCA Ha IJ1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe KjJ1eMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMBbI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B J1a moAK/I04YeHUsI CETU
XT1 3 C JlJ1s1 noAK/II04eHUs ceTH
XT2 1 LA 51 coefiHEHUd C HArpy3KoH
XT2 2 LB Jlnsi coefHEHMS C HArPY3KOH
XT2 3 LC Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogayu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp 1 Mo K/II0YEeHUA CpeJHEro BbIBO/Ia BHEIIHET O
IIepeMeHHOro pe3ucTopa
X1 5 AGND | O6mu# fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay 14 moa4yy CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND O61mui
X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIN KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJje
X4 5 po
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-TO
IIpOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJe
X4 8 p3
X4 9 H3 P3 ;I;)J}ljel\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-Iro NIporpaMMHpyeMoro
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X5 1 L Hanps»keHue ynpaBjieHust
X5 2 N HanpsikeHue ynpaBJieHUs
X6 1,2 N HeliTpanb s ilenei CMHXpOHU3al U1

3.5 logkaro4yeHye Harpys3KHu.

Harpyska mojk/io4aeTcss mo cxeme “3Be3zsa” ¢ paboyedl HEWTpasibio B COOTBETCTBHUM CO
CXeMaMHU U3 NIPUJI0KeHHus A.

[Ipy coefnHeHuM no cxeMe “3Be3/a” ¢ paboyeil HeUTpalbl0 MaKCUMaJbHble HaNpsKeHUs
Ha Harpy3o4HbIx conpoTuBaeHUsax Ra, Rb, Rc paBHbI pa3HbIM HanpsrkeHUsAM TpexdasHou ceTH(
HOMUHaJbHO 220 B).

IIpu BBIGOpEe Kabesisl M WIHH CjlAeAyeT y4ecTh, YTO NPH peryJupoBaHuy (pa3oBbIM
MeTO/J,0M, TOK B HEelTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0CO6eHHOCTh
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIO.

[ paboThl Lienedl BHYTpPeHHeW CHHXPOHM3aLUU HeOOXOAMMO NOAKJIOUYUTHL HyJIeBOH
NpoBOJA K KOHTakTaM 1 uauM 2 paszbeMa X6. MakchMa/lbHOE Ce4YyeHUe MOAK/IIYaeMoro
NpOBOAHHUKA — 1,5 KB. MM.

3.6 Boibop crnoco6a nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WM AUCTAHIUOHHO — MyTeM 3aMbIKaHUsS KJIeMM 6 U 7 KJIEMMHOU KoJIoAKH X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

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

3.7 Bbl60op 3a/1al0111eT0 CUT'HaJIa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHomkamu “>” u “<”. HaxaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a101ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KadyeCTBe VYIPAaBJAKWILUX CUTHAJIO0B MOTYT
NpUMEHAThCH:

A) cranpapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHasoroBbid curiad 0..20 MA;

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

[') BHeIHU epeMeHHbIN pe3ucTop conpoTuBaeHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

Takxxe curHas 3alaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.
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3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHMe perysfATopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTAaTeJNbHOT0 HaNpsKeHUs
omnpejessieTcs 3HayeHMeM (QYHKIMM MNOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HanpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/JHOE HaNpsi>)KeHHe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoJuT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHe 3ampelleHo. Eciu mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsiXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuUCILIee
WHJUIMPYETCS cooblieHue 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsitTop nepeniet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousyitocTprupoBaHo HA pUCYHKe 3.3:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.3 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KkoJsoAky X4 1nJiaTel yIpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMupyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuil F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIH BBINOJHATh QYHKIUIO CUTHAIM3aTOPa C/1eAYIOIHUX COObITH:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus”.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Br16op cnocob6a peryJarupoBaHus

BbIxo/lHOe Hanps)KeHUe peryjsaTopa MOXKeT peryJupoBaThcs ABYMs crioco6aMu: ¢pa3oBbIM
Y MpPOMyCcKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop cnocoba
peryJiMpoBaHus OCYLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).
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3.11 ®a30BbI¥ METO PErYJIUPOBAHUA

BbiXo/lHOe HanpsPKeHUe peryJjupyeTrcd 3a Cc4eT UW3MeHEeHHs BpeMeHM 3aJiep)KKu
oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJAHOrO HAMpsHKeHHUs] MTOKa3aHa Ha PUCYHKE
3.4:

A UH

T3 T3 T3

PucyHok 3.4 BeixosHoe HanpsbkeHUe MU pa3oBOM CrIoco6e peryIMpoBaHUs

JlocToMHCTBa MeToa:

A) noaXoAUT AJ11 aKTUBHOW U aKTUBHO-UHAYKTUBHOM HArpy3ok ( cos ¢ >0,2);

B) noaxoauT A peryJMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBEYEHUS JIaMIl HaKaJINBaHUS;

B) no3BoJisieT yMeHbIIUTb MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKEHUSI HATIPSHKEHUS CETH;

B) noTpeb/ieHre peaKTUBHON MOIIHOCTH, IOHMXKEHHE COS (P CETH.

Pa6oyuii quks npu $a3zoBoM peryJaMpoBaHUM NPeACTaBIeH HUXKe Ha pUCyHKe 3.5:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 -
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% — — — — — — —
CurHan 3apaHua
T
0 B
Komanpa ""PaboTta”
T
0 -

11



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

PucyHok 3.5 Pabouuii quka npu ¢azoBoM MeTO/ie peryMpoBaHUs

[Tocne momayu koMaHAbl “Pabota” B TeuyeHHe BpeMeHM THyCK BbIXOJHOE HaIpshHKeHHeE
IJIABHO YBEJIMYUBAETCS OT MHUHUMAJILHOTO 3HauYeHUs1 Min /10 33IaHHOTO YPOBHSA. ITOT Y4acTOK
Ha3bIBaeTCs MJIaBHbIM MycKOM. /lajsiee BbIXO/JHOE HAMpsi)KeHUe U3MEHSeTCs B COOTBETCTBUU C
CUTHAJIOM 33JlaHyA B [Uamna3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BBIXOJHOE HANpPSXKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHWe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Kka 06eCcTOYNBaeTCs.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUMNA IJIABHOTO MyCKA W BBIKJIIOYEHHUS IO3BOJISIOT MPeJOTBPATHUTD

CKauK{ HaNpsiKeHUs CeTH, 00YC/I0OBJEeHHbIe PE3KUM HAOpOCOM M cOPOCOM HAarpys3kH, a TaKxkKe
YMeHbIINTD [TyCKOBble TOKWU. BpeMeHa Nny1aBHOT0 NycKa Y BbIKJIIOYeHUS 33/Jal0TCsA B IIpejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHkyui F11 u F12 ( cMm. nyHKT 7).

3.11.2 BrI6GOp peryjiupyemMoro BbIXOJHOI'0 HapaMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KauyecTBe BBIXOJHOIO IMapaMeTpa BbIOpaHo HampsbkeHue U, To
JIEACTByIOllee 3HAUYeHUEe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aAaHus( OpU YCJ0BUM, UTO HANpPSDKEHUE CETU CHMHYCOWJAJbHO, Harpy3ka JMHeNHass U1 UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu »xe B kayecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOIIHOCTb P, To
BBIXOJHAasi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSMO NPONOPILIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU TMpPHUBeAEHbI B TabJule 3.4.

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

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsxenue, U MowHocTb, 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

PeoIX,% | 1 4 19 116 ]25[36|49 6481|100 |10 |20]30)40]50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOrpaMMUpPOBaHUs QYHKIIUU
F14 ( cM. nyHKT 7)

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

pucyHKe pabodero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MO3BOJIIET YCTAHOBUTb TPaHHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUCb 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
HalnpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJseT 0,1%.

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

3.11.4 PexxyM orpaHuYeHUs TOKaA

12




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

PeryssaTop MoxeT paboTaTb B peXHUMe OrpaHUYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJlaHHOe 3HayeHUe. [laHHas QyHKIMA N03BOJISET
TOYHO OTPaHHWYMBATb IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHUHAJIBbHOrO, TEM CaMbIM
usberaTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuua
BKJIIOYAETCSl M OTKJIIOYAETCs MporpaMMUpoBaHueM ycTaBku F17, a BeJMyMHA MaKCHUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxyM cTabuaM3aliuy TOKA

PerynsTop MoxeT pab6oTaTb B pexuMe CTabWIM3alldM TOKa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsdlolilee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLUuU
TOKa — 2% OT HOMHHAJIbHOT'O TOKAa PeryysTopa, BpeMsl CTabWU/IM3alUK NPU CKauKe HarpysKu
WU ceTeBOoro HanpspkeHuss Ha 10 % - 2.3 cek. CurHaza 3aZjlaHusi oToOpakaeTcsl B aMIlepax,
Hanpumep [3 =27 A. OyHKIMS BKJIKOYAETCA U OTKJIKYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCHUMaJIbHOI'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.12 YcTaHOBKA CKOPOCTHY OTPAaHUYEHUS U CTAOUIM3AIUU

B mnpeo6pa3oBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabuUIM3alUH(
OTpaHUYeHMs1) 3aZlaHHbIX BeJUYMH. [ 3toro uMmeetrca JyHkuus F18, koTopas MoxeT
NPUHUMATh 3HAUYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3AL UM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas,
Ipd 3TOM JOCTUraeTcsl HauboJiblIasg TOYHOCTb CTAbWJIM3aLUM. TOYHOCTb CTAGWUIM3ALUU
HanpsKeHUs Ui Toka - 1% oT HOMUHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs MK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCTb CTaOMJAM3ALMU WJU OTPaHUYEHUS] CpeJHsisl, NMPU 3TOM
JIOCTHUraeTcs CpefiHsAs TOYHOCTb CTAOWJM3alydu. TOYHOCTh CTAOMJIM3ALMU HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs1 CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCTb CTabUIM3ALMU WU OFpaHHUYEeHHUs ObICTpasi, IPU 3TOM TOYHOCTb
CTabuaM3alu HU3Kasg. TOUYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKeHUsl CeTH, BpeMs CTabWJMU3alMi NPU CKadKe CeTeBOr0 HaMpsDKEHUS
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUIM3UpPyeMOM BeJMYMHBbI K 3aAaHuio. Takod BHJ CTabUJIM3aLUM MOXET OKa3aThbCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KH.

3.13 MeToz nnponycka nepuooB

MouHOCTB, BblJe/iieMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MeHeHUs YHcJia 1epUuo/0B
CEeTeBOr0 HANpSKeHUd, B Te4YeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJAHOTO
Hallps>KeHUs IpUBeJieHa Ha pUCyHKe 3.6
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UH

PucyHok 3.6 BeixoZjHOe HanpsiKeHUe MPU peryJiupoBaHUM METO/L0M MPOIYyCKa NePHUo/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHE UCKAKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpu aKTUBHOM XapaKTepe
HarpysKHu).

HepocraTku meToa:

A) He MOAXOAUT JJisi PeryJMpoOBaHUS TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HAarpy3okK M
YPOBHS IPKOCTH CBEeYEeHHUs JlaMIl HaKaJMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEeHME CKAYKOB HaNpshKeHUs, OOYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pynkep-apPekrT);

[) npu omnpejesieHHbIX YCJIOBUAX B CETHU BO3MOXKHO IMOsIBJIEHHE CyOrapMOHUYECKHX
coCTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I'u).

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJAa MOIIHOCTBL, BbliAeJ/ideMad B Harpy3ke, MNIpAMO-

NpONOpLHOHAJbHA BeJIMYNHE CUTHA/Ia 3aJjaHUs.
Pabounii [UKJ/I IpeACcTaB/IeH HUXKe Ha pUCyHKe 3.7:

14
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A PBbix
100%

Max

Min
T
0 B
TexHoNnorM4eckuin LnKn
B e
100% pb— — — — — — —
CwrHan 3agaHua
T
0 -
Komanpa “"Pabota”
T
0 B

PucyHok 3.7 Pabouuii UK/ IpU peryJiMpoBaHUU METO/0OM MPOMycKa eEPHUOI0B

[Tocne nmogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZeJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUSI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs HA JUCIJIee B IpolleHTaX, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHU LIMKJIa PeryJMpoBaHud
BpeMs 1uk/a peryJupoBaHUs MOXHO YCTaHOBUTb MNPOrpaMMHO B mpegesax oT 1 go 25

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. MyHKT 7)

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl PeryJIUPOBaHUSA

Hv>xHUU U BepXHUM NpeJiesibl peryJIMpoOBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM MPONyCKa IepHUOJI0B OCYLLeCTBJISETCA
nporpaMmMupoBanueM GyHkiun F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJseT 0,5%.

3.14 Bui6op THUIIA HATPY30K
PerynsiTop vMeeT BO3MOXXHOCTH BbIGOpA THIA HAarpy3Kd — aKTUBHOW WJIM aKTHUBHO-
WHAYKTUBHOU. BbI60Op OCylllecTBJsieTCsl MporpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)
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[Ipu Boi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnarop caBuraet UMNyJibCbl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Ilepexojia 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3WPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIEKTPOABUraTe U U T.N. Ec/IM ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3kKy MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NpPU peryJUpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dYepes
TpaHcdopmaTop. B 3ToM ciyyae npu F8=1 perysndatop cHavaJja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDHKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, Iocje 4ero yke COOGCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcPOPMATOpPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
CpabaTbIBaHUSA 3aIUTHI OT KOPOTKOI'O 3aMbIKaHUSI.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

Perynsatop umeet cneyuanbayo G¢yHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3Ha4eHMs paBHOro 1, Bce MoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, @ HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.16 3a1uThl
B perysisiTope peasin3oBaHbI CjeAyloLe BUbI 3a1UT:

A) 3amuTa OT KOPOTKOIO 3aMbIKaHUSA PEeryasaTopa SBJSETCS 3JeTPOHHOW JJIeKTpOHHas
3allMTa peanu3yeTcs MyTeM ObICTPOM 06pabOTKU MHUKPONPOLECCOPOM CUTHAJIA, NOCTYNALUX
OT JlaTyMKa ToKa. [Ipy npeBbllIeHWU MTHOBEHHOI'0 TOKA 3Ha4YeHUA 3*IHOM NpoucXoauT cHATHE
YyIPaBJAAOLMX HUMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYMOILee
COOOIIEeHHE.

B) 3amuTa 0T Neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPU JJUTEJBbHOM Ieperpy3ke TOKOM, IIpeBbIIIAOLIEM
HOMMHaA/JIbHOEe 3HauyeHHe TOKa perysadTropa. MuKponpoueccop HenpepblBHO HU3MepsieT TOK
Harpy3Ky U HaKallJIMBaeT 3HaYeHUe BpeMsA-TOKOBOI'O MHTerpajia U CpaBHUBAET ero C yCTaBKOH,
IIpY MpPEBBIIIEHUH KOTOPOW CHUMAaeT UMIYJIbChbl yIIpaBJeHUs C TAPUCTOPOB U OTOOpaXkaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6JJ0KMpyeTCs Ha 3 MUHYTBI, 1OCJIe Yero OH NepexoauT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komanzja “Cromn”.

[leperpy3ouyHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciyyae HecpabaTbhIBaHUS 3JIEKTPOHHOU 3aIUMThI( 0 TPUYHMHE BHYTPEeHHEHN
HEUCNPAaBHOCTH WJIM cOOe HAaCTPOeK) TUPHUCTOPbl 3aLUILAITCA OT Ieperpy3Ku TeNJOBbIM
pacuenuTeseM aBTOMaTU4YeCKOTro BbikatodaTesasa QF1.

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepartypa pasauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCSH
BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[') 3amiMTa OT HECHMMETPHUM BBIXOJHBIX TOKOB AIBJISETCA 3JIEKTPOHHOM. 3aliydTa MOXeT
ObITh BKJIOYEHA WU OTKJIIYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIHUX YCIOBUM:
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- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMHUHAJIBHOTO
ToKa [ HOM perynsaTopa;

- OIMH WY 60Jiee TOKOB HAarpy3KH oT/Hd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wiau
50%( B 3aBUCHUMOCTH OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BBIXOJHBIX TOKOB MOXeET ObITb 00yC/0BJIeHA OBPEXAEHUSAMU B Harpyske,
HanpuMep, neperopanveM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOIOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Ku U TEeCTUPOBAHUE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMON ymnpaBJjieHUs B pexuMme “[OTOBHOCTH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3allyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKUX $a3 WM B Cjlydae HUX
“cnunaHuna”. 3alUTa MOXeT ObITh BKJKYEHA WM OTKJIOYeHa MyTeM NpPOorpaMMHUPOBaHUSA
¢yuknuu FO2( cMm. nyHKT 7).

) samurTa oT BHyTpeHHed HeucnpaBHocTu ~Om5 HeT cBsA3W Mexay maatamMu”
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BOSBHUKHOBEHUU 3TOHU
aBapUH YCTPOUCTBO He MOXKeT GYHKI[MOHUPOBATh, TPEOYETCS PEMOHT.

3.17 Hactpouku

B peryssiTope npeaycMoTpeHa BO3MOXKHOCTb HACTPOMKHU:

A) /lna usMeHeHMe nopora cpabaTbIBaHUs 3alUThl OT KOPOTKOTO 3aMbIKaHUSA B BepxHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jjg  xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3amuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHUA MO aMIJIUTY/e 0KoJIo 2,5-3*IH,
rae |H - HOMUHaJIBHBIN TOK peryJisiTopa. B jieBoM BepXHeM yTJy 3TOU e MJIaTbl UMEIOTCS JIBE
KOHTposibHble ToukH “K3”. HampsikeHue, u3MepeHHOe MeXJy 3THMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYyTOMY /[KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHUsA 3aluThl o K3. BesinunHa Toka cpabaTbhIiBaHUS MPSMO-NPONOPLMOHAIBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [Ipy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJIbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HanpskeHHe ycTaBKU K3 yBeJIMUUTB.

[IpuHuMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

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

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. DTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOH
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 mpuBecTH K BBIXOJY THPUCTOPOB U3 CTPOS — BeJb OHHU JOMYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJiCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHe 3aLIUTHI JJIsI HENPEBBIIIEHHS 3TOTO NPe/e/bHO-0NYCTUMOTO
3HayeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0€CH/JIATHOM rapaHTUHWHOM
00CTY>KUBaHUU.

b) [loka3aHus JaTyMKa ToKa. B ciydae, ecaim Tok, U3MepeHHbIH GaKTUYeCKH, PACXOJUTCS C
JIAaHHBIMH, OTOOPA’KAEMBIMU Ha JIUCILJIEE, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l MOACTPOUKU
cayxaT ¢yHknuu F102 "kl ¢pasa A”, F103 "kI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHus Toka Ha
JIACILJIee U3MEHSI0TCS PSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUI0 3TUX KO3 PUIMEHTOB.

17



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

[IpyHKUMas pelieHue O MOACTPOMKe MMOKAa3aHUM TOKa, clelyeT UMeTb B BUAY Cefylolive
dbaKTopBkI:

- JAQTYMKA TOKAa MMeT HEeKOTOPYK Ha4ya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHBbI WJIM BOOOIle HyJeBbIMHM, HO 3TO He TOBOPHUT O
HEUCIPAaBHOCTH WJIK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWdA TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble U3MepATh
CpelHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPU HECHUHYCOMUJAJIBbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHoCTb U3MepeHus Ao 50%. PexkomeHAayeTcs MCNoJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMaJIbHO NIPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% OT HOMMHA/ILHOTI'O TOKA PEryJIsaATOpPa;

- OTKJIOHEHMe N0Ka3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX NIOBPEX/JeHUH, BO3MOXXHO, TPebyeTCs peMOHT;

- HeBepHas HACTpPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe M HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
00CTY>KMBaHUU.

[Ipy npoBejeHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMeHAyeTcs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIM yIpaBJeHHUs.

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

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHuio
3Ta mJiaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mepBOoHaua/lbHOM MOCTaBKe IJlaTa He Oblla 3aKas3aH, TO €€ MOXHO [JOKYNHUTb
OT/IEJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

A) YcTaHOBUTD 3HaYEHHUeE a/ipeca YCTPorcTBa B MHGOpPMAIMOHHOM ceTH pyHKIMelr FI9;

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH llepefiadu JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHSATb 3HAaYEeHHEe 3a/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HayeHuss OyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMsaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlnsg paboTbl peryyasaTopa HCIOJIb3yeTCs ONacHOe JJis >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/iiTopa Ha 00'bEeKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUM HEOOXOJUMO OTKJ/IIOYUTD PETY/IATOP Y NOAKJII0YaeMble yCTPONCTBA OT CETH.
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4.3 He ponyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsAiTOpa B arpecCUBHBIX CpeflaX C cojJep>KaHHeM B
atrMocdepe KUCJIOT, lleIouel, Maces U T. II.

4.4 TlopxkirodyeHHUe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JAOJKHBI
IPOM3BOJUTHCH TOJIbKO KBaJIMPULHUPOBAHHBIMHU CIelUMaJMCTaM{, W3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu oskcmjayaTalud M TeXHUYECKOM OOC/HYyKMBaHUU HE00X0JAHMMO CO06JI0/jaTh
Tpeb6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCIJIyaTallUd 3JIEKTPOYCTAHOBOK MNOTpeOuTeseil» u
«[IpaBUJ TEXHUKU 6€30MACHOCTU MPU IKCILJIyaTAlU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IIepcoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEeH.

4.7 Pery1iTop He MOXKeT ObITh MCIOJb30BaH KaK pa3’beJUHUTE/Ib LIeNU UJIU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IKYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, YIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/ZY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaB/IMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTh;

B) HefomycTUMO yCTaHABJAUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPY>Karolllel cpesibl;

B) npu ycTaHOBKe He06Xx04MMO obecrnieduTb He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD PETYJISATOP Ha LUTAaTHOE MeCTO U Ha/leXKHO 3aKPeNUTh ero.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 IlpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeN CEeThIO,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeyeHne CUIOBBIX IPOBO/OB JLOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

54 llenu aAaa MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATb BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb WX HaJEeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero PeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
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O6JIy,£[I/ITb HJIN ONpeCCOBATb B CTAHTAPTHbI€ HAKOHEYHHWKH, THJIb3bl, KJI€MMBLI. HO,E[COEAI/IHQHI/IG
IpOBOAOB OCYyIIECTBJIACTCA IO BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHWUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS IO CXEMaM,
NpYBeeHHBbIM B [IpunoxeHuu A.

5.6 [Ipy BbINOJIHEHUU MOHTAXXHBIX Pa6OT HEOOXOJUMO NPUMEHATb TOJbKO CTaHAAPTHbIN
WCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayeCcTBe TECTOBOW HAarpy3KU peKOMeHAyeTCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

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

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUS W ynpaBJeHus,
3a3eMJIEHMS, OTCYTCTBUH KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe r
KOpIyca J0/KHbI KpaTKOBPEMEHHO 3aropeThCsl ¥ MOTACHYTh, Ha AucIiee B TeueHHe 10 ceKyH/
JIOJDKHA OTOOPa3UThCA HAAINUCh TEKYIeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOPAa3sUTbhCS HaANuCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUrHaJsa 3ajaHusi( HanmpsKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMoJadya KomaHJbl “Pa6oTra”
OCYIIIECTBJISIETCS MECTHO TyMOJIEpOM C JIMI[EBOW MAHeJIU, BbIXOJHOE HAMPS)KeHHe peryJIupyeTcs
$a30BbIM MeTOJ0M, CHUTHa/l 33JlaHUsl TNOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBesute Tym6sep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE Py4yKy HNEepeMEHHOTO
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOJAK/IIOYEHHONW Harpy3ke( JlamMnax HaKa/MBaHHWs) WM3MeHseTCsl HalpsbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTrO.

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

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMmupoBaHue”. YToObl BOWTHU B 3TOT pPEXHUM, HE0OX0AuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu a3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[lporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.
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[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBezeT K BO3BpaTy B pekUM “'0OTOBHOCTB”

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO 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, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylLled GYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIUAM.

Ecnv xe BblOpaHHOe 3HaueHHEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJs1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 OyHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

dyH-
KLU

Haanuces Ha
WHAUKATOpe

OnucaHue

dyukuuu F1-F8 ABIAI0OTCA 001UMHM AJ11 BCeX PeXXKMMOB

OmnpepnenseT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeCTHO WJIH
JUCTAHITUOHHO
3HaueHHe Hagnucoh [TosicHeHue
F1 Cr0co6 ymp. 0 TyMBJep KoMania “PaboTa” nojiaetcs nepeBoioM pyKOSITKU
TyMOJepa “PaboTa” B nmosoxxenue “Bxia”
1 HCTAHLHOHHO Komana “Pa6oTra” mojjaeTcst myTeM 3aMbIKaHUs KJIEMM
A H 6 1 7 kJ1IeMMHOU KoJ10JIKU X1 MJIaThl yIpaBJeHUs
2 modbus KoMmania “PaboTa” nosiaetcs no unrepodeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJHBIM HaNpsKeHUEM
3HavyeHue Hagnuch IlosicHeHue
CurHaz 3aJlaHusg U3MeHsSeTCs Ha)kKaTHeM KHOIIOK “>” u
M<"
0 KHOIIKU ‘n
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHHE
F2 CUTHaJ ymp. “_»
HaxkaTtue “<” yMeHbILIaeT BIXOJHOE HANPSKEHUE
CurHan 3aJjlaHusi HW3MEHSIETC MOBOPOTOM PYYKH
1 BCTp.pesucTOp nepeMeHHOr0 Pe3UCTOPa, pPa3MellleHHOr0 Ha JIUIEBOU

naHeJsu. [Tosio>keHUE “Mun” COOTBETCTBYET
MHUHHMMaJIbHOU BeJIMYMHE 33JlaHud, IoJioxKeHue “Makc”
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- MaKCHMMaJIbHOU BeJINYMHE 33/laHusl.
2 0.10 B CurHas 3a/laHus MoJlaeTcs BHEIIHUM HanpsikeHueM 0-
B 10B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpaBJieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
BHEL CurHan 3a/laHus TOJIAeTCsl BHEIIHHWM IepeMeHHbIM
5 e3I/ICT(.) PEe3UCTOPOM. PekomeHayemoe 3HauYeHUe
p P CONMpPOTUBJEHUSA 3TOro peaucrtopa 1..10 kOM

6 modbus CurHas 3aJilaHus nojlaeTcs o uHtepdeiicy RS-485

OmnpefenseT MoBeJieHUE PEryJsATOpa NOC/ie NPONaKU HaNpsKeHUs CUJIOBOU CETH WJIH
BCIIOMOTaTeJIbHOTO HaNpsKeHus1 B pexxuMe “PaboTa”
3HaueHUe Hapnuce [TosicHeHue

Eciv mpoBas HanpsbkeHUs JJIMJIC MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHWe CKadyKOM BO3BpalljaeTcsd Ha

0 BKJIFOUEHO MpeXHUH yPOBEHbD.

Ecniu mpoBan HanpskeHus Jinics 6GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOAUT aBTOMAaTUYECKOE TOBTOPHOE BKJIOYEHHE.
Eciv mpoBas HanpsbkeHUs JJIMJICI MeHee 2 CeK -
BBIXOJIHOE HaNpsiKEHUWe CKAuKOM BO3BpalllaeTcs Ha
MpeXHUHN ypOBEHbD.

1 oTkJw4YeHo | Eciu mpoBasn HanpsikeHUs Ajuiics Gosiee 2 CeKk -
aBTOMAaTHUYECKUH I[epe3anycKk He MNPOUCXOAUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJjie 4ero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpegensieT ycaoBHe cpabaTbiBaHus 1-ro IporpaMMHUPyeMOTo peJsie
3HavyeHue Hapnuce [losicHeHue
0 OTKJIIOYeHO | Pesie HeakTHMBHO BO BCeX pekMMaxX paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
ABAPHA “ABapus”
OnpejensieT yca0BHe cpabaThIBaHUs 2-TO IPOTrPAMMHUPYEMOTO peJie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIl0YeHO | Pejie HEaKTUBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycjoBHe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOrO peJsie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
F6 3-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEePEXOIE B PEKUM
ABAPHUA “ABapus”
OnpepesisieT MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANPSXKEHHUsI
F7 METOJ, per. 3HavyeHue Hapgnuce [TosicHeHue
0 ¢$a3oBbIf ®az0BbIil METOJ, PETYJIHPOBAHUS
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1 | np.nepuos | MeToz peryiMpoBaHHs IPONYCKOM MEPHOLOB

3aﬂaeTCH XdpaKTep HArpy3KH — aKTUBHAA WJIKM AKTUBHO-MHAYKTHUBHAA.

3HaueHUe Hapnuce [TosicHeHue
0 aKTHUBHasl AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyaka 1 aKTUBHO-UH/|. | aKTUBHO-UH/JyKTUBHAsA. PeKoMeHJyeTcAa HCIOJb30BaTh
JU1s1 Harpysku ¢ cos ¢u<0,8 nmpu ¢$azoBoM yrpaBaeHUHU(
F7=0) wu jnaa Harpyskd, NOJKJIOYEHHOU uepes
TpaHcpopMaTop, NpH yIpaBJIieHUHM INPOIYCKOM
nepuosoB( F7=1)
®yuknuu F11-F22 pneiicTtBYOT pu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yukunusa F7=0)
BpeMsi nyiaBHOro BbIXOJla HalpshKeHHUS Ha 3aJlaHHbIA ypoBeHb. /lMana3oH 3HayeHUU
F11 IJIaBH. Y CK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs N/IaBHOTO CHIDKEHHUS HAIpsHKeHHWS [0 MUHUMAJbHOIO 3HadyeHHd. /ManasoH
F12 IIJIABH. BBIKJIL. .
3HaYeHUH ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek
OnpefensieT 3aKOH MU3MeHEHUs] BBIXOJHbIX HANpsXKEHUS U MOLIHOCTH B 3aBUCUMOCTHU
OT YNpaBJSAOLEro CUrHajaa(pyu ycJA0BUM, UTO HANpsKEHHE CeTH CUHYCOUAAJIBHO, a
Harpyska JIMHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesuynHa
0 U BrixofHOe HanpsikeHHe MPsIMO NPONOPLMOHAJBHO
CUTHaJy ynpaBJeHUsl
1 p Brixo/iHast MOLIHOCTb NPSIMO NPONOPLUOHAIBHO CUTHATY
ynpaBJIeHUs
MuHuMasbHOE 3HaYeHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUU oT 0%
F15 | HmxH.pejen
J10 100%, Ho He 6oJiee 3HaveHus ¢yHkuuu F16. luckpetHocts 0,1%
MakcuMmasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
Fl16 BepX. Ipefe
J10 100%, Ho He MeHee 3Ha4YeHus yHKumu F15. luckpetrHoctb 0,1%
YnpaBseHne TOKOM Harpy3kud. @DYHKLOHMA BKJIKYAeT WM OTKAKYAET pPeXUM
OrpaHHUYeHHs TOKA WM CTabU/IM3aluK TOKa.
3HaueHHe Hagnucek [TosicHeHue
F17 pexum 0 OTKIL PexxMbl OTpaHUYeHUs WM CTAOWJIM3ALUK TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BkJloYeH pexKHM orpaHUYeHHUd TOKA
2 cTabunusauus | BkiodeH pexuM cTabuIn3al MU TOKA
@yHKLUS onpefesisieT CKOPOCTb U TOYHOCTb CTAOU/IM3aLMU UM OTpaHUYeHUs
0 MepsieHHas | MeasieHHasi cTabu/aM3anus, BbICOKas TOYHOCTh
F18 | cra6umsanus 1 cpefHAs CpeaHss cTabuausanus, CpefiHss TOUHOCTD
2 obIcTpas BbicTpas cTabuM3anys, HU3Kasi TOUHOCTh
3 ru6Kas BeicTpasgs npu 6GOJBLIMX OTKJIOHEHHUAX OT YCTaBKH,
MeJiJleHHasl IpY MaJblX OTKJIOHEHUAX
F21 u. npeen | OnpefensieT MUHMMaJ/IbHOe 3HaUeHUe TOKA B HarpyskKe B peXHMe CTabUau3al U TOKa.
3HavyeHHe QYHKLMU He MOKET NIPEeBbICUTh 3Ha4eHUue QYHKLIUU F22
OnpefensgeT MakCMMaJIbHOe 3HAaYeHHe TOKAa B Harpyske B pe;KMMe OTpPaHHUYeHHs TOKa
F22 B. ipege | WJH CTabuIM3al MU TOKa. 3HayeHUe QYHKLHUU He MOKeT NPeBbICUTb HOMHUHAaJbHbIU

TOK pPEeryJiiTopa U He MOXKeT ObITh MeHbllle 3HaueHus1 yHKuuu F21

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

OnpefensieT BpeMsl OAHOTO I[MKJIA PETYJAUPOBaHus. [luanasoH 3HaueHU pyHKLIMUH OT 1

F26 HKJI. per.
I p Jo 25 cek c marom 1 cek
MuHuMabHOE 3HaueHHe CUTrHasa 3ajaHus B %. /luanasoH 3HayeHUN QyHKuuuU ot 0%
F27 | HmxH.npenen o o
J10 100%, Ho He 6oJiee 3HaveHus ¢yHkuuu F28. luckpetHocTsb 0,5%
MakcuMasibHOe 3HaueHue CUrHaja 3afaHud B %. [luanasoH 3HayeHU ¢yHKUuU oT 0%
F28 Bepx.npejen 0 o
J10 100%, Ho He MeHee 3Ha4YeHus yHrunu F27. luckpetrHoctb 0,5%
KOHTDOLE QyHKIMA BK/AKOYAeT WIM OTKJIOYaeT TeCTUPOBaHME Ha HaJlMihe Harpyskd H
Fo1 HaII‘)p BHYTpeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB

3HayeHue | Hapnuce | [losicHeHUe

23




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

0 BKJIIOYEHA 3amyTa BKJIKYeHa
1 OTKJIFOYEHA 3amuTa OTK/IYeHa
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
3HavyeHue Hagnucek [losicHeHue
F92 | KoHTpoJb pa3
0 BKJIIOYEHA 3amuTa BKJIOYEHa
1 OTKJII0YEHa | 3aluTa OTKJII4YeHa
QyHKIMS BKIKYAET WK OTKIKYAET 3alIMTY OT HECUMMETPHUU TOKOB Harpy3Ku
3HaueHHe Hagnucek [TosicHeHue
0 15% 3amuTa cpabaThIiBaeT NPH HECUMMETPHUM TOKOB Ha 15%
F93 3amuTa 1 25 % 3amuTa cpabaThIiBaeT NPH HECUMMETPHUM TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 35%
3 50 % 3aimuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIFOYEHA 3amuTa OTK/IYeHa
3anuch B NaMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NOpOTrpaMMUpyeMbiXx GYHKIUA He
U3MeHsIeTcs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHe 3HaYeHUs. ITH 3Ha4YeHUs PaBHbI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHue 3Ha4YeHue
F1 0 F16 100%
F2 1 F17 1
F98 | 3aBog. HacTp. 3 0 F18 1
F4 1 F22 [HOM
1 Aa F5 2 F26 5 cek
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 OnpepenisieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HaueHUe Hagnuchb
0 1200 6uTt/c
1 2400 6uT/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/c
6 38400 6uTt/c
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kI paza A Onpenensier k03GPUIIMEHT Mepefayd MO TOKYy MeXJIy HU3MepeHHbIM 3HaueHUeM
F103 kl paza B CWUTHaJa C JJaTYMKa TOKAa M MOKAa3aHUSIMM TOKa Ha JMcIljiee B COOTBETCTBYolIel da3e.
F104 kI ¢paza C Ha npeanpusaTuyu HU3roToBUTEJIe OOBIYHO BBICTABJEHO 3HadeHHe Osn3koe K 1,00.

JlvuamazoH 3HayeHui ot 0 1o 2,50
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8. UHAMKanua JaHHBIX Ha JUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['0TOBHOCTBH 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

P3=45%, I3 = 66 A.

[IporpammupoBaHue | F2 - curnan ymp.

1-a cTpoka Koj yHKIMMU U ee COKpallleHHOe Ha3BaHUe, HallpUMeD,

2-51 CTpOKa 3HavYeHHe PYHKILMHU U KPAaTKOe MOsiICHEHUE

1-51 cTpoka BesiMunHa 3a/iatoliero curyaJsa

2-9 ctpoka BesununHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
WHauuupyeMble Ha AuWcCIlJiee NapaMeTpbl NepUOAUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)KHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

PaboTa

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MoO:xHble HEMCIIPAaBHOCTH U CIOCOOBI UX YCTPaHEHUs
Bo3MoXKHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpe
Harpyska He no/iK/JIl0YeHa UM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxHasg npu4MHaA JencTBus

Harpy3ska He mnojk/wuYeHa WM | Y6eAUTbCA B NpPaBUJIbHOM

NO/IKJII0YeHA HEBEPHO NOJKJIYEHUH HArPy3KHU

HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH

ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSHYTh

O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB

Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu

TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO

BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT

YCcTpoHCTBO He 06HAPYKUBAET HANPSXKEHUE CETU

Bo3mo:KHasi npuYnHa JenicTBUs
owm? HeT CHIOBOMH ceTu] Hanpspkenuwe Ha peryasaTtop He | YoequTbes B MOJKIIYEHUH

N0/IaHO HanpsKeHUs, IpPaBUJIbHOCTH
MOJKJI0YEHUS

CJIMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HAanpsiXKeHUE B CETH
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ooJsibiie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTAHUS

CUCTEMBbI ylpaBJIeHUA HUJIN

ImpoBaJ CHJIOBOTO HallpAXeHUdA

AJIUTEJIbHOCTBIO 6oJiee 2-x CEeKyHA. ﬂaﬂbHEﬁmee IoBeaAeHHe peryjadropa

Ow3 Hannpljl(;}]zslj-lllxlﬂ' onpenensiercs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHU4YeCKH TnepedjeT B pexuMm “loToBHOCTh”; ecim F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHJbI
“Cton”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 90 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PeryssaTop pa3MelieH B IJIOXO | Y6eUTbCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryiatop B Jpyroe = MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
[lnatel A2 1 A5 He o6MeHuBatoTcs | [IpouncTUTh MEeXIJIaTHbIE
HET CBSI3U MEX/Y
Om5 iaTamu! JPpYT C APYroM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UCYe3aeT
— OTIIPaBUTh B PEMOHT
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NOJKJ/II0UeHA HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
KOHTAaKTHbIEe IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBbBIE COeJUHEHUS
owé HeCUMMeTpHs NOJTSHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD L1eJI0CTHOCTH NPOBO/OB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN Jucbananc | [lomepyuTh CONPOTUBIEHUSA
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHbIY fucbasadc pas OTKJIIYUTH 3a1UTY
BHYTpeHHSS1 HEUCIIPaBHOCTb OTK/II0YUTD 3aIUTY U OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbIxoJe | [Ip03BOHUTE BBIXOJ peryasaTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
CivmkoM  6oJibllIME  MYCKOBBIE | YBeJIMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow7 Kopotkoe TOKHU YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHusa K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHHe TOKa Harpy3KH | YMeHbIINUTh BBIXOAHOE
NpeBblllIaeT HOMUHAJBLHBIA TOK | Halpsi>KeHHe PeryJsiTopa;
om10 Meperpyska peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OrpaHUYEeHUS

AJINTEJIbHOTO BpEMEHHU

TOKa; YBEJUYUTb CONPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn60ok

PerysisiTop He BocnpuHUMaeT kKoMaHAay “PaboTa”

26




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

Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3anmporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBeputh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHH e

1enel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajia

[IpocMoTpeTh 3HaueHUe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin60ok

PerynsiTop mnepexoAUT B PEXUM
NPUCYTCTBYET W U3MEHSEeTCsl, Harp
HanpsKeHUsI HET

“PaboTa”, curHajs ympaBJieHUs
y3Ka IMOJK/II0YeHa, HO Ha BbIXOJE

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

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

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

[IpoBepuUTh HaJW4YMe HANPSKEHUs
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUcCAaeT’, [IaHHble Ha

HHAWUKaTOope OOHOBJIIIOTCA HECBOe

BpEMEHHO, KOMdH/bl YIIpaBJE€HHA

BOCIIPUHUMAKTCA C 3dl103JdHUEM WJIM HEBEPHO

Bo3moKHasi npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAudeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HalpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYroro
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy mojavye HampsKEHWS HA PEryJsTOpP HAa Harpy3Ke MNPUCYTCTBYET

HanpshKeHUe, XO0Ts KoMaHaa “Pa6ora’
pexxuMe “'oToBHOCTB”

" He IMoJaHa, peryjadTop HaXxo4UTCA B

Bo3MmoxHag npuYMHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MNpaBUJIbHOCTH
IMOAKJIDYEHHUA HArpy3KHU
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| | BHyTpeHHss1 HEHCIIPABHOCTD | OTIIpaBUTH B pEMOHT

10. TexHru4ecKoe 06C/ayKMBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecslleB M BK/IIOYaeT B cebs:

A) KOHTPOJIb KpenJleHUs peryasaTopa

B) KOHTpOJIb 3/1eKTPUYECKUX COeIUHEHUH, OATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblLIx U rps3y;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) 0603HaueHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMas MOLHOCTb;
[') cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHuUs.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJisTopa Ipou3BOAUTCH B KAPTOHHYI0 KOPOOKY WJIY iepeBsHHBIN LUK,
13 TpaHcnopTUpOBaHHE U XpaHEHUEe

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

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

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

13.2 PeryssiTop B yHakoBKe TPaHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTHpoBaHue  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZVEL-3-N.. e e e 1 wr.
PYyKOBOZCTBO N0 3KCINIYATALMH ..covvvveveireireinrassiessns s 1 wr.
| =0k 1 (0] o APPSR 1 wr.
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15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTaldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUU
N0JIb30BaTeJIEM YCJOBUHM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cnayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHUU T0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIECTBUTD €ro 6eCljiaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE [IeMCTBYIOT:

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

e Ha npepoxpanuTesn.

e B ciyyae peMoHTa M KOMIUIEKTAalLlMM 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
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

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

15.5 B cinydae HE06XOAMMOCTH rapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6siuna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM

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