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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu W OOCAY>KMBaHUSA Tpex(pa3HOTO BBINPSIMUTENS HaNpPsHKEHUs,
MMeHyeMoro aajiee o Tekcty “ZTVN-3-230", “BbIIpsAMUTEb” UM “YCTPOUCTBO”.

1. Ha3HayeHue

1.1 BrinpsAMuTeNb npejHa3HayeH [Jig BBbIIPAMJEHUS Tpex$asHOro IepeMeHHOro
HanpspKeHWs U peryJMpoBaHUsl ero JeWCTBYIOIero 3HaYeHHWs Ha aKTUBHOM M aKTUBHO-
WH/yKTHBHOM Harpyske. PeryJimpoBaHue OCyllecTBJSETCS 32 CYET U3MEHEHUSs yrJa 3aJlep>KKU
OTHHPAHUS CUJIOBBIX TAPUCTOPOB.

BeinpsiMUTeb HEJb3s1 UCMOJIb30BaTh [JJISl 3JIEKTPONMUTAHUS €MKOCTHOW Harpysku(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSITOpHas 6aTapes M T.1.) U OPUOOPOB, COJEpKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyoBaHHE U T.A.). ITO MOXKET NMPUBECTH K BBIXOJY U3 CTPOSl KaK BBINPSIMUTEJNS, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpPYZOBaHUs HeceT
noTpebrTe b, @ rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 PerysvpoBaHMe HanpshKeHUs] HA Harpyske OCyILeCTBJISAeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.3 BeinpsAMuUTEIb MOXKET IPUMEHATHCA KaK /11 pyYHOTO peryJIMpOBaHUs HANpsXKeHUs Ha
Harpyske, JJis 4ero npejjHa3HayeHbl KHOMKU U MEepPEMEHHBbIM Pe3UCTOP Ha MepeiHel MaHe U
KOpPIyca, TaK U JUCTAaHLIMOHHOTO yIIpaBJeHHs B COCTaBe CUCTeMbl aBTOMaTHU3aluu. B kadyecTBe
yHpaBJSALAX CUTHAJIOB MOTYT NPUMEHSAThCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeuieHusi AJjiss paboTbl BbINPSIMUTEJS MOXHO MOJaTh KaK BPYYHYI C
NOMOLbI0 TyMOJiepa Ha JIULEBOW MaHeJU, TaK U JUCTAHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 BoinpsAsMuUTeIb ABJISAETCA MUKPONPOLLECCOPHBIM MNPOrpaMMHUpPyeMbIM YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.5 BeinpsiMUTesib OTOOpakaeT Ha JUCIJIee TeKyllhe JaHHble O BeJWYHHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NpOorpaMMHUpPyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BpinpsamuTesb UMeeT IIMPOKUM KOMIUJIEKC 3aljUT M aBTOAUArHOCTHUKHY,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku ZTVN-3-230

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CriakuBaw Ui GUIAbTP Het
YnpaBsaeHue pazamu CoBMeCcTHOe
Cnoco6bl peryJIMpoBaHUs HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

100, 160, 200, 250, 315, 400, 500, 630, 800, 1000,

1250, 1600
Perynvpyroummn asieMeHT Tupucrtop
Tun cucremsl ynipaBJieHUs MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOp, KHONIKHY MaHesr
ynpaBJieHUs

Bxopz ynpaBieHusi / BXOJHOe CONIPOTHUBJIEHHUE

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

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Wuaukanusa

Kupako-kpucrasnindyecku MHAUKATOp 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpammupyembix pese 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/Ji€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTPOHHAd 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3aniuTa: noteps ¢da3bl UM “caunaHue” gas JJIeKTpOHHasi
[leperpy3o4yHasi cmocO6HOCTh( AeUCTBYIOLIee [=1,5Ia-10 cek, I=1,25 Iu - 30 cexk, [=1,1 [u -
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)
To4yHOCTB MOAAEPKAHUS TOKA B pEXKUMe 2% In
cTabuIM3al MU TOKA
Bpems cTabuinM3aluy TOKa IPU CKayKe
Hanpsi>KeHUs CeTH UK Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabUaM3alnuy TOKa
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHUst
Bpems cTabu/IM3alUy BbIXOJHOTO
HaNpsDKeHUs MPY CKayKe Halpsi»KeHUsl CeTH 2 3 cex

WY Harpysku Ha 10% B pexume
CTAOUIM3AI[MU HANIPSIPKEHUS
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CTeneHpb 3alUILLEHHOCTH [P20
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMU LEeNsIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 mecsneB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gon. maarta RS-485

[l paboThbl BBIIPSAMUTENSA HeoOXOAUMO JBa HanpspkeHUsA. OJHO HampshKeHUe uepe3
TUPUCTOPBI KOMMYTHUPYETCA HAa Harpys3Ky — OHO Ha3blBaeTCA CUJIOBbIM HallpSKeHUEM; Jpyroe
HanpsbKeHWe MWCIOoJIb3yeTcda JJA INHUTAaHUA CUCTeMbl YyIpaBJeHWA - OHO HasbIBaeTcsd
BCIIOMOTraTe/JbHbIM. BcroMoraTesibHOe HamnpshkeHHEe peKOMeHJAyeTcsl NoJaBaThb OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTeH, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX MOMEX,
TaKue KaK CBapOYyHble annaparthl, 3JIeKTPOJBUraTeJU U T.J,.

2.2 BeinpaMuTe b NpeAHa3Ha4Y€eH /I IKCIJIyaTallMy B CeyOLUX YCIA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUI pe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIAry;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

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

7K) oTcyTcTBUE BUOpALUH U YIaPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee YyCTPOHNCTBO.
BHemHuM BU/J, BBIPSMUTEJIS IPeACTaBJeH HAa pUCyHKe 3.1:
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PucyHnok 3.1 BHellHU# BUA BBINPSIMUTEISA

Ha niuiieBo#i maHe M pa3MellaloTcs 3J1eMeHThI MHIUKALUHU U yIIPABJIeHHUS:
A) cBeToauof “PaboTa”;
B) cBetoguon “ABapus”
B) Tym6sep “PaboTta”;
[') KU IKO-KPUCTAI/INY€CKU N UHAUKATOD;
»”»n

) kaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpPOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3ucTopa;

BHyTpH Kopnyca pa3MelalTcs:

B) TupucTopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnaxjeHus;

[') maaTel cucTeMbl ypaBJeHHUS;

/1) cusioBble HIMHBI JIJis TOAK/IOYEHUs MUTAIOIIEN CETH U HAarpy3KH;
E) paTuynku Toka ( 2 LWUTYKH)

2K) BeHTUATOPBI OXJIAXKIeHUS

Ha 60koBoO# nmaHe u KOpIlyCa HaXO04UTCA KJI€eMMa 3a3€eMJICHHUA.

[IpoBoza fJ1g MOJKJIIOYEHUSI NHUTAKOILEro Tpex$pasHoOro Hanps>KeHUs 3aBOJAATCA B KOPITYC
CBepxy; NpOBOAA AJI OAK/IYEHUs Liellel Harpy3Ky U ynpaBJieHUsd — cHU3Y. llenu ynpasiieHusa
M CUTHa/JIM3aLU{ MNOAK/IYAKTCA K KieMMHHMKaM X1 u X4 CcOOTBeTCTBEHHO Ha IjaTe
yIpaBJleHHUS.

JluneBasd mnaHesb YNpaBJEeHUA COeJUHSAETCA C OCTAJbHBIMMU 3JIeMEHTaMM peryJssaTopa
COEIMHUTEJIbHBIM XXT'YTOM, KaK [I0Ka3aHO Ha pUCYyHKe 3.2:
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Pucynok 3.2 BeinpssmuTenb ZTVN ¢ BbBIHECEHHOU NMaHeJ b0 YIIpaBJIeHUs
ITO JaeT BO3MOXKHOCTb BbIHECTH I[aHeJb YIpaBJeHUS 3a INpeJeJibl peryjsaropa U MNpu

HeOOXOJMMOCTHM YCTAaHOBUTb €e, HalNpuMMep, Ha /JBeple BHelHero Mmkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.

PeXX1Mbl pabOoThI.

BeinpsiMuTe/b B JII060M MOMEHT HaXOJAUTCS B OJJHOM M3 PEXUMOB PabOThl. ITH PEKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6smua 3.1 PexxriMbl pab0Thl BEIIPAMUTES

Ha3BaHue pexxuma [TosgcHeHue

B 3TOM pexuMe MMITYJIbChI YIIpaBJEHHUS HA CUJIOBble THPHUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDKeHHe Ha Harpyske OTCYTCTBYET.
YcTpocTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPHU TNOCTYIUVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYIOLUM pexxuM. Ha uUHAUMKATOpe B NEpBOH CTPOKe
oTobpaXkaeTcs: HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HAaYeHUe CUTrHaJla 3a/JlaHUs

B 3TOT peXuM BBINPSIMHUTENb NEePeXOJUT MPU HAJTUYUU KOMaH/bI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAATCS yIpaBJsAlOLAe
WMITYJIbChl, HA Harpy3ke NPUCYTCTBYeT HamnpsikeHue. Ha uHaukaTope

PaGora OoTOOpakaeTcsl TeKylllee 3HaUeHUe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTPOMCTBO
nepexoAuT B pexkuM “'oTOBHOCTB”.

B 3TOT pexuM BbINPSMUTENb MEePEXOJUT NPU PerucTpanuu Kakou-
“Apapus” JU60 aBapUHWHON CUTyaluu. MMMyJsbcbl yHpaBJeHUsT Ha CUJIOBbIE

TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUJAALMK aBapUUHOM cuTyanuu. [locjie perucrpanuu

7
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OTCYTCTBUS aBapuiHOU CUTyalUU BBINIPSIMUTEJIb MOXeT
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBUCUMMOCTH OT BU/Ia aBAPUHHOM CUTYaLMU Y 3allpOrpaMMUPOBAHHBIX
HaCTPOEK.

Ha nHaMKaTOpe oTo6paXkaeTcsl KOJ OLIMOKH U MOSICHAOLAs HAJUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYE€HUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0TOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei naHenu. Takxke B pexxum “[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnociue
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCILIee
0oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
NOsICHEHHE

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6m/1ua 3.2 3/1IeMeHThI ylipaBJIeHHUAd U UHAWKALIUHU BbIIIPAMUTEJIA

OpraH ynpasyieHus wind | HasHayeHue
HHIMKAL MU

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HA4YEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTOp | YnpaBJieHHUe BIXOJHOU MOLHOCTBIO B PYyYHOM peXUMeE
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “IlIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

[ BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMSAThb ee

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

3.4 HasHayeHWe kjieMM KaeMMHbIX KoJaogoK XT1-XT2, X1 u X4-X5 npuBeseHO B TabJiuIe

3.3. KiemMHbIe Kosioaku X1 v X4 pasMellaloTcsd Ha IJ1aTe yIpaBJeHUs

Ta6sauna 3.3 HazHaueHUe KJIeMM KJAeMMHbIX KoJsiogoK Ta6suia 3.3 HasHadyeHUe KjieMM
KJIEMMHBIX KOJIOJIOK

Ne Ha3HaueHue
KineMMHUK llenb
KJIEMMbI
XT1 1 A J1s1 moAK/II04YeHUs CEeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s moAK/II04YeHHUsI CeTU
XT2 1 +UBbIX | [l coeiMHEHHWS C Harpy3KoH, Bbixo "mtoc”
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XT2 2 -UBbix | [lis1 coeAiMHEHUs C Harpy3KoH, BbIxo[ "MUHyC”
X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 2 Uynp g nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d o a4y CUrHaJsia JYMCTaHMOHHOIO yIIpaBJIeHUs
X1 7 GND 061mui
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | OGUMM KOHTAKT 2-T0 NPOrpaMMHUpPyeMOro peJie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOTro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbINA KOHTAKT 3-T0O
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 3-r0 NporpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I0 IPOrpaMMUPyeEMOro
pene
X5 1 L Hanps»keHue ynpaBJjieHuUst
X5 3 N HanpskeHue ynpaBjeHUs

3.5 Bbi6op crnoco6a nojja4y KoMaH/

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

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jjepa B mnoJokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHsSl OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Bbi6op 3aiar0l1ero cCUrHaJja

YnpaBisiTh YpPOBHEM BBIXOJHOIO HANpPSDKEHUs] BBIMPAMUTENS MOXHO MECTHO WJIU
JIUCTAaHIIMOHHO. MeCTHO MOKHO YIIPaBJISATD:

A) xkHomkamu “>” u “<”. HaxaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/lal0lIero CUrHaJsia, a HaKaTHUe U yZiep>KkaHue KHOMKU “<” — yMeHbILIaeT;

B) BCTpOEHHBIM NEepeMeHHbIM pPe3UCTOpOoM. HaxoJeHHe PUCKU PYYKH MepeMeHHOTo
pe3rcTopa B noJsiokeHUM “MuH” M “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEHUsSIM 33/1aI01Iero CUTHaJIa.
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[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBEe VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHBIA aHas0ToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJIee B MPOLIEHTAX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

Tak)xe curHas 3ailaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBesieHHEe BBINPSIMUTEJIS TOC/IE TPOBaJIa CUJIOBOTO UJIM BCIIOMOTATeJIbHOTO HAMPSI?KEHUsI
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIW4YeHUss F3, ycTaHaB/IMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWJICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IIOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsiKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHue 06 ounbke. B TakoM MmoJiokeHUH BhIPSIMUTEb 3a6J10KUPOBaH U Ha
Harpyske HeT HanpskeHUs. YToObI ero pa36/J10KMpPOBaTh, HYXKHO MoJaTh koMaHAy “Cton”, mocie
4yero BbINPSIMUTEJb epeiieT B pexKuM “'0TOBHOCTB”.

[IlpuMeHeHue ¢pyHkuU F3 npousitocTprpoBaHoO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3
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3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBbIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHUpyeMbIx pese. B 3aBUCUMOCTH OT 3HayeHUS GYHKIUM F4-F6( cM. myHKT 7) peJie
MOTYT ObITh HEAKTUBHBIM UJIM BBINOJHATH QYHKIMIO CUTHA/IU3aTOPa CAeYIOIUX COObITUN:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

B) BeinpsMuTe/b HAXOAUTCS B pexxuMe “PaboTa”;

B) BeinpsiMuTe/Ib HAXOAUTCSA B pexxuMe “ABapusi’.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.9. IlocTossiHHAdA cocTaBJadOUlasd U CpeJHeKBaJpaTU4YHOe 3HaYeHUe. Bbi6op mapameTpoB
MHAWKALUU

B o06weM ciaydyae BbIXOJHOE HampshDKeHHe W TOK BbINIPSIMUTES He SBJSIOTCA
NOCTOSIHHBIMH, a COJep:KaT TOCTOSHHYI0 U IepeMeHHYI cocTaBjaswuiel. baarogaps
repeMeHHOU COCTAaBJIAILEN HAlpsX)KeHUe U TOK B Harpy3Ke UMEeKT MyJIbCUPYIOLUUN XapaKTep.

[ToaTOMy HEO6X0JUMO pa3/e/isiTh MOCTOSHHYI0 COCTABJISIIOLLYI0 TOKA U HanpsbkeHus Id u
Ud u cpesHekBaapaTuuHble 3HauyeHUs1 Urms u Irms.

Beanyunbl Ud u Id HE06X0AMMO y4UTBHIBAaTh NPU NUTAHUU OT BBIIPSAMUTENST 0OMOTOK
3JIEKTPUYECKUX MALIWH Y 3JIEKTPOMAarHUTOB, TAK KaK UMEHHO NIOCTOSIHHASA COCTAaBJIAIOILAA TOKA
onpejesisieT BeJIMYMHY MarHUTHOTO MMOTOKA, 2 3HAYUT Y 3JIEKTPOMarHMTHOTO MOMEHTA.

CpesHeKBaJjpaTUYHOE K€ 3HauyeHHe HeoOXOJAMMO YYUTBbIBAaThb, €CJAM Harpy3ka HOCHUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEHTHO 3HAa4eHHUIO TOKa( WJIM HaNpsKeHUs), KoTopoe OyeT
BbI3bIBATh TAKOW K€ TEeIJIOBOW HarpeB B aKTUBHOW Harpyske, Kak U CyMMapHoOe JeWCTBUE
NIOCTOSIHHOU M IepeMEeHHOW COCTaBJISIOIUN — BBIYUC/ISAETCA KaK KOpeHb KBaJlpaTHbIN U3 CYMMBI
KBa/IpaTOB IOCTOSSHHOU U IIepeMEeHHOM COCTaBJIAILIEN.

Besnnuunbl Ud 1 Urms, Id u Urms MOTYT 6bITh paBHbI TOJIbKO MPU NMPAKTUYECKH HYJEBbIX
nyJbCalUsiX BbIXOJHOTO HaNpsi>KeHHUs( HET MepeMeHHOW COCTaBJISIOLel), BO BCEX e HHBIX
caydasx Urms>Ud, Irms>Id.

C nomouybio GpyHKKUU F9 MOKHO BbIOpATh NapaMeTphl AJ151 UHAUKALMU Ha IUCILIee:

- Ecnv 3Havenue F9=0, To Ha gucniee otob6paxatorcs: Id, Irms, Ud, Urms;

- Ecnv 3Havenue F9=1, To Ha gucniee oTo6paxatorcs: Id, Ud;

- Ecnu 3Havenue F9=0, To Ha gucniee oTob6paxkatoTcs: Irms, Urms;

3.10 Hu>kHUW ¥ BEpXHUW NTpeJesibl PeryJaMpoBaHuUs
HuwxHUA U BepxHUHM TMpejiesibl PeryJjupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJIbHOMYy 3HAa4eHHWIO0 YNPaBJAMILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYeHUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HalnpspKEeHUs B MPOLEHTAaX OT HOMHUHAIbHOrO. EciM yCcTaHOBUTH 3HAYeHHE [AJis1 HKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ileT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIS 10 MAKCUMaJIbHOTO BbINPSIMJIEHHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHUI HMXKHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 Pex<uM orpaHUYeHUA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXMMe OrpaHUYeHUs] TOKA, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OrpaHHUYMUBATHL IMYyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuua
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BKJIIOYAeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
ToKa 3ajaetcs ycrtaBkoil F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BesuduHa Id, a npu
F17=2 - BesinunHa Irms.

3.12 PexxuM cTabUaM3aIMU TOKA

[Ipeo6pa3oBaTesib MOXKET paboTaThb B peXXMMe CTaOUJIM3aLMU TOKA, B KOTOPOM CHUCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4TOOBI MOAAEPKMUBATh TOK Harpy3Ku Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aLuU
Toka - 2% OT HOMHUHAJIbHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3allMM TOKAa NPU CKauKe
CEeTeBOT0 HaIpsKeHUsl WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3afaHus oTobGpakaeTcs B
aMmnepax, HanpuMep [3 = 27 A. OyHKUUA BKIOYAETCA U OTKJIIOYAETCA NPOrpaMMHUPOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cm. nyHKT 7). [Ipu F17=3 cTabunusupyetcs BennunHa Id, a npu F17=4 - BesinurHa Irms.

3.13 PexX¥M orpaHUYeHUd HaNpsAKeHUsd

[Ipeobpa3oBaTesib MOXKET paboTaTb B peXHMe OTPaHUYEHUS] HANpPsHKEHUs, B KOTOPOM
cucTeMa ymnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObl BbIXOJHOE HANpsh>KEHHME Ha Harpy3kKe He MPEeBBbICHMJIO 3aJlaHHOe
3HayeHHe. PyHKLUSA BK/IOYAETCA M OTKJIOYaeTcsd NporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HamnpsbkeHUs 3agaeTtcs yctaBkoul F20( cm. myHkTt 7). [Ipu F17=5
orpaHuuyuBaeTcs BesnunHa Ud, a npu F17=6 - BeanuuHa Urms.

3.14 PexxuM CTabWIM3AIUY HAOPSXKEHUS

[Ipeobpa3oBaTesib MOXKET paboTaTh B peXUMe CTAaOWJIM3ALMK HAMpsKEeHHUs, B KOTOPOM
cucTeMa ynpaBJeHHsl aBTOMAaTU4YeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUEe HA TUPUCTOPHI
TaKMM 06pa3oM, 4YTOObI MOJJep>KUBAaTh HaNpsbKeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabWIM3aLUU HanpspkeHUss — 2% OT HOMHMHAJIBHOTO HANpSDKEHUs CEeTH, BpeMms
CTabWJ/IM3alMM NPU CKauyKe CeTeBOro HampshKeHUs WM Harpy3kd Ha 10% - 2.3 cek. CurHan
3a/laHUsl oToOpakaeTcss B BoJibTax, HampuMep U3z = 150 B. @®yHKuusa BKJIOYaeTCca U
OTKJIIDYAeTCsl NporpaMMupoBaHueM ycTaBku F17, a BeJMYMHA MUHUMAJbHOTO U
MaKCMMaJIbHOTO HamnpshkeHUWM 3agaeTcsa ycrtaBkamMu F19 u F20( cM. nyHkTt 7). Ilpu F17=7
ctabuausupyetcsa BeandrnHa Ud, a npu F17=8 - BesimunHa Urms.

3.15 PexxuM cTabUIN3AIMY TOKA C OTPAaHUYEHUeM HalpsKeHUs
[Ipeo6pasoBaTesib MOXKeT paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEeHUsS aBTOMAaTU4YECKU H3MeHseT
ynpaBJisifolliee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXUBAThb TOK
HarpysKu Ha 33/JaHHOM YpPOBHe, O/JHOBPEMEHHO C 3TUM He J0NMyCKasl MpeBbIlIeHUs] YCTaBKHU 10
HanpspkeHuto. CUTHa/ 33ZlaHUsl OTOOpaXkaeTcss B aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCA U OTKJ/I0YaeTC NporpaMMUMpOBaHrueM ycTaBku F17, BenuMyrHa MUHUMaJbHOIO U
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkamu F21 u F22, MakcuMasibHas BeJIMUMHA HANPSKeHUs —
¢yukuueit F19( cm. nyHkT 7). [Ipu F17=9 cTabunusupyeTtcs BeardurHa Id v orpanuyuBaeTtca Ud,
anpu F17=10 - ctrabunusupyeTcs BesrnuuHa Irms u orpannduBaetcs Urms.

3.16 PexxuM cTabUIM3alMK HAIPSP)KEHUS C OTPaHUYEHUEM TOKA

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEeHUS C
OJHOBPEMEHHbIM OrpaHUYEHUEM TOKA, B KOTOPOM CHUCTeMa yIpaBJeHHWs1 aBTOMAaTHYeCKH
VM3MeHsIeT yNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He [lomycKas
NpeBbIlIEHHS YCTaBKU N0 TOKy. CHrHaJ 3a/laHus 0TOOpaXkaeTcsl B BoJibTaX, Hanpumep Uz = 150
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B. ®yHkuusa BKJIWOYAETCSd U OTKJIKYAeTCsd MporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKcUMaJibHasl BeJIMYMHA Toka — ¢yHKuuen F22( cMm. nyHKT 7). [Ipu F17=11 cTabunusupyercs
BesnunHa Ud u orpanuuuBaetcs Id, a nmpu F17=12 - crabunusupyercsa BeanyuHa Urms u
orpaHu4yMBaeTcs [rms.

3.17 YcTaHOBKA CKOPOCTU OrpaHUYEeHHUd U CTAaOUIN3aUU

B mnpeo6pasoBaTesie HMeeTCs BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTAGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJUuuH. /Jlnsg 3toro umeerca ¢yukuusa F18, korTopas moxeTt
NPUHUMATb 3Ha4YEHUS:

- 0 - megsieHHasA. CKOPOCTb CTAaOMJIM3AL UM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTAOUJIU3aLUU
HanpsbKeHUs: Wik Toka — 1% OT HOMHHAJIbHOTO HaNpsKEHUsl CeTH, BpeMsl CTabuIM3alUu py
CKayKe CeTeBOr0 HanpshkeHUs Wiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
Hamnps>KeHus1 UM Harpysky Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCTb CTabUIM3ALMU WU OFpaHHUYEeHHUs ObICTpasi, IPU 3TOM TOYHOCTb
CTabuau3aluu HU3Kasd. TOUYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMsl CTabU/IM3allMUd NMPU CKayKe CEeTEBOr0 HampshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaga 1. CkopocCTb cTabW/IM3aLUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUIM3UpPyeMON BeJUYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTAaOUJIM3UPYEMOUM BeJIMYMHbI K 33ZlaHvio. Takod BuJ CcTabUJIM3allUM MOXET OKa3aThCs
NOAXO/S1EN /111 HeJIMHEMHOW Harpy3KHu;

- 4 - rub6kaa 2. AHaJIOTUYHO NpeJbIAYIIEMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMasi Me/lJIeHHbIN U3 BCEX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

BeinpsiMUTesib UMeeT crnenyaibHylo GyHKIU0 FI98( cM. myHKT 7), MpU COXpaHEHUH B
NaMsATH KOTOPOU 3HA4YeHUs paBHOrO 1, Bce M0J1b30BaTe/bCKHMe YCTAHOBKU CTUPAKOTCH, a Ha UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS] QYHKIIUM.

3.19 3amuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3aILUT:

A) 3amuTa OT KOPOTKOIO 3aMbIKaHUSA SBJSETCA 3JeKTPOHHOM. JJIeKTpOHHas 3alluTa
peanusyeTcsl NyTeM OBICTPONM 0O6PAGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAMLUX OT
JIaTYMKOB TOKa. [Ipu mpeBbllleHWH MICHOBEHHOIO TOKa 3HayeHUs 3*[HOM NPOUCXOJUT CHATHE
YyIPaBJAAOLMX UMIYyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIEeHHE.

B) 3amuTa 0T neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOGHOCTH THUPHUCTOPOB NPH JJIUTENbHOM TMeperpy3ke TOKOM, MpeBbIIIAILEM
HOMMHa/bHOEe  3HayeHWe TOKa  BBINPAMUTeNd. 3aljudTa  ABJAAETCd  3JIEKTPOHHOM.
Mukponpoleccop HenpepblBHO M3MepseT TOK Harpy3kd M HaKallJIUBaeT 3HayeHUe BpeMs-
TOKOBOTO HMHTerpajia U CpaBHUBAET €ro C yCTAaBKOM, MPHU MpeBbIIIEHHH KOTOPOH CHHUMAET
MMIyJIbChl yNpaBJeHHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobueHue. PaboTta
BBINPSIMUTEJISA OJIOKUPYETCSA HAa 3 MUHYTHI, N10CJIE YEr0 OH NMepexoAuT B pexuM ‘T'oToBHOCTB”
ecJiM nmojaHa koMaHza “Crom”.

13



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

[leperpy3o4yHas cnoco6HOCTb BoinpsiMuTes: [ = 1,5 [nom - 10 cek, [ = 1,25 [nom - 30 cek, |
=1,1 InomMm - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecrneyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JlaTUMKOM, KOTOpbIA HeNpepblBHO ONpaulMBaeTcs MHUKpomnpoueccopoM. [lpeaenbHas
TeMmnepatypa paguatopa - 80 C. Ilocse cpabaTbhiBaHUS 3allUThl paboTa BbINPSIMUTEJS
OJIOKUpYeTCs [0 OXJaKJAeHUs paauaTtopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPHI OXJIQXKJEHUS U BBINPSIMUTE/b NepeXoAuT B pexxuM ‘['oToBHOCTB”, eciu mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNpsiP)KEHUSI CUJIOBOW CETHU OCYUIECTBJSETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTbhlBaeT B CAy4yae OTCYTCTBUS OJHOM WJM HECKOJbKMX $a3 WM B Cjlydae X
“cnunaHuna”. 3alUTa MOXeT ObITh BKJIKYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
byuknuu FO2( cMm. nyHKT 7).

/1) 3amuTa OT HEMCNPABHOCTH JlaTYMKa TOKa. B ycTpoiicTBe [/is U3MepeHUsT BBIXOJHOTO
Toka Id ucmosnb3yeTca ABa AaTydMka TOKa, “IJIIOCOBOW” M "MHHycoBou”. Cnocob HM3MepeHUs
3apaetca pyHkuuen F94:

F94=0 - Id BbIYMC/SEeTCS KaK NOJyCyMMa W3MepeHWH ABYX AaT4uKoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOHM pexxuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
OoJibllle APYroro BblJaeTcs OMIMOKa 12, cUrHaJW3UpyloLias 0 HEUMCIPABHOCTHU JaTyMKa TOKa.
[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

[Tocsie 3TOro MOXXHO YyCTaHOBUTD:

F94=1 - Id = | itroc;

F94=2 - Id = [ Mmunyg;

F94=3-1d = 0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeJeMTh HEMCIPABHbIA JAaTYMK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
PEeXUM NPU HEUCIIPABHOCTHU 000UX JATYMKOB TOKA.

E) 3amyTa OT HEUCIPABHOCTHU L|eNM U3MeEPEHUs1 HalpsXKeHUs cpabaThIBAET, €CJIM CUCTeMA
ynpaBJieHUs U3MepsieT 3aBeJOMO HeBEPHbIe 3HAaUEHU S BbIXOJHOTO HANPSIP)KeHHU . 3alluTa MOXKeT
OBbITh OTKJIIOYeHa ¢yHKIMed FO5( cM. myHKT 7).

[Tocse cpabaThiBaHKMS 3alUThI [IJiSl ee cOpoca HEO6XO0JUMO CHATb curHas "PaboTa”.

) samurTa oT BHyTpeHHed HeucnpaBHocTu ~Om5 HeT cBsA3W Mexay maatamMu”
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BO3BHUKHOBEHUU 3TOHU
aBapHU YCTPOMCTBO HEe MOXKET PYHKIUOHUPOBATH, TPeOYyeTCS PEMOHT.

3.20 Hactpouiku

B BbIpsiMUTeJIe NpeyCMOTPEeHA BO3MOKHOCTb HACTPOMKHU:

A) /lna usmMeHeHud nopora cpabaTblBaHUsl 3aLIUThl OT KOPOTKOTO 3aMbIKaHHS B BepxHeH
yactu maatel TPM-ZVEL A5 npeaycMoTpeHo 5 mosoxkeHUd Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIprUATUM U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHUA MO aMIJIUTY/e 0K0JIo 2,5-3*IH,
rjae |H - HOMUHa/IbHBIN TOK BBIIPSIMUTEJISA. B IeBOM BEpXHEM YTy 3TOH Ke IJIaThl UMEIOTCS /IBe
KoHTposibHble ToukH “K3”. HampsikeHue, u3MepeHHOe MeXJy 3THMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYyTOMY /KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHMsA 3alUThl 0o K3. BesinunHa Toka cpabaTbiBaHMS NPSMO-NPONOPLUOHAIBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [Ipy  Heo6XOJMMOCTHM  YBEJHUYUTb YyBCTBUTEJIbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampsibkeHUWe YMEeHbIIUTb, [Js 3arpybJsieHuss - HaobopoT
HanpskeHHe ycTaBKU K3 yBeJIMUUTB.

[IlpuHuMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJelyeT IPUHUMATb BO BHUMaHHeE:
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- ecJd pKaMIep CHAT, HU OJHO U3 MoJoKeHUW |1-]5 He 3aMKHyTO, TO 3aluUTa He
cpaboTaer;

- ObIBaeT cUTYyalMs, Korja 3amuTa oT K3 cpabaTbiBaeT nNpy TOKe, U3MePEHHOM KJlell|aMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThl, IOTOMY YTO 3aluTa cpabaThiBaeT N0 aMIJINTYAHOMY( MTHOBEHHOMY) 3HaUeHHIO TOKa,
a He JeUCTBYWOILEeMy WJM CpeJjHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJMKO aMIUIUTYyJHOe
3HayeHUe ToKa( NuK-pakTop). [lonbITka 3arpyObUTh UJIU MOJHOCTBIO OTK/IOYUTD 3alUTy OT K3
MOXET MPUBECTH K BBIXOAY THUPHUCTOPOB M3 CTpPOsA - BeJb OHMU JONYCKAIOT HEKOTOpoe
npejie/ibHOe 3HaYeHWe MIHOBEHHOr0 TOKa, a 3aBO/CKasi HAaCTPOMKa Kak pa3 IpeAycMaTpUBaeT
cpabaTblBaHMe 3alUTHI [JI HEellpeBbILIEHNW 3TOr0 NpesebHO-A0NYyCTUMOro 3Ha4eHus. B aTom
cJly4ae U3TOTOBUTE/Ib MMeeT NPaBO 0TKa3aTh B 6eCN/JIaTHOM rapaHTUMHOM 06C/1yKUBaHHUH.

b) [loka3aHus JaTyMKa ToKa. B ciydae, ecaim Tok, U3MepeHHbIH GaKTU4YeCKH, PACXOJUTCS €
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IIPOM3BECTH UX MOJCTPOUKY. [1 NOACTPOUKHU
cayxat ¢yHkuuu F102 "kl +”, F103 "KkI -”. [loka3aHus TOKa Ha JUCIJiee U3MEHSIOTCS NMPSMO-
IPONOPLIMOHAIBbHBI U3MEHEHUIO 3TUX KO3QPUILNEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HayeHHe 1( u3aMepeHue 1o "TJII0COBOMY” IaTUMKY). Jlasiee
CpaBHMBaeTCs BeJIMYMHA Toka Id, u3MepeHHas KJjelllaMy, C IOKa3aHUAMU Ha AuUCIUiee U NPHU
HEe06X0UMOCTHU IPOU3BOAUTCSA KOPPEKTUPOBKA KoadpdunenTa pynkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcsa 3HayeHUe 2( uM3MepeHHe MO0 "MHHYCOBOMY~ OATYHKY).
[Jlanee cpaBHUBaeTCcs BeJIMYMHA ToKa ld, u3MepeHHas KJellaMy, C IOKa3aHUSAMU Ha JUCIJIee U
IpU HEOOXOAMMOCTHU MPOU3BOJUTCS KOPPEKTHPOBKA Koapdunmenta pyHkuuent F103.

- ¢ynkuued F94 ycraHaBivBaeTcs 3HayeHHe O u3MepeHHe OT 0060MX JAAaTYMKOB) M
npoBepsieTcl TMpPaBWJIbHOCTb MNoka3aHuM Id. BeaumunHa Irms npu 3ToM U3MEHUTCHA
aBTOMaTHYeCKH; ee KOPPeKTUPOBATh He TpebyeTcs.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY CJefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4yaJbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTopa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMHM, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0Ka3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble UW3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsiomue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPHU HECHUHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHoCTb u3MepeHus Ao 50%. PexkomeHayeTcs MCNOJb30BaTh KJjeLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% OoT HOMHHAJIBHOT'O TOKA BBINIPAMUTEJIS;

- HeBepHas HACTpPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WM KOPOTKOTO 3aMblKaHUA - JMO60 C/IMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHM IIOKAa3aHUM Ha JUCIJIee PEeKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
naHeJu ynpaBJleHu .
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B) HacTpoiika noka3aHui Hanpsi»KkeHUs Ha JUcIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
miata A6( camas HWXHAS). C J1eBOM CTOPOHBI IJIAaThl €CTh PEryJaMpoBOYHbINA pe3uctop R13,
OTBEYaKILMH 3a YCTAaHOBKY HyJI BBIXOAHOI0 HanpsikeHUs. C MpaBoM CTOPOHBI — pe3ucTtop R7,
MacIITabupywIUKA Ko3PUIMEHT MepeAayd OT H3MEpPUTEJbHOM IJIaThl K [OKa3aHUIM
JMcIliesl. Pe3ancTopbl MOTYT GbITh TPY/AHO AOCTYIIHbI U3-3a XKI'yTa IPOBOJOB.

JlJ1s1 TOJICTPOMKHY [TOKa3aHUM Ha AUCIJIee HeOOXOAUMO OTKJIIOYUTD 3aluTy yHKLHel FI5,
nojath kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcupoBaTh KHomkou ~@”
BesinuuHy Ud Ha aucniee. Y6eAUTbCS, 4YTO Ha NOJK/II0YEHHON Harpy3Ke HyJieBoe HallpsKeHUe U
JlOOUTBCS MOKa3aHUM HYJiS HA JUCIJIee TOBOPOTOM I'0JIOBKM PeryJIMpoBOYHOTrO pesuctopa R13.

Jasiee mogHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTperyJIMpoBaThb MOKa3aHUs Ha AuCIJIee, JOOUBIIMCh COBIAJleHNUA C U3MEPEHHBbIM 3HAaYeHHUEM.
BenvyrHa Urms npu 3TOM HM3MEHUTbCA aBTOMAaTUYECKH; ee KOPPeKTUPOBaTb He TpebyeTcs.
M3MepaTb HanpsbkeHMe HeOO6XOAMMO NpUOOpOM, 06JafaloIiUM CHOCOOHOCTBIO H3MepATh
cpeaHekBagpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEHYETCs
BKJIIOYUTDb 3alUTy PyHKLMeln FO5.

Tax >ke mokasaHUs HANps>KEHUs HA JAUCIJIee MOKHO OTKOPPEKTUPOBATh KO3 PUIMEHTOM
kU - ¢pynkuusa F107( cm. n.7).

3.21 YnpaBsienue no uHtepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosvyaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €€ MOXHO JOKYIHUTb
OT/IEJIbHO.

Jns ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLuUel F99;

B) YcTaHOBUTH 3HaUYeHHEe CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus 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.

3.22 OcO6eHHOCTH TUPUCTOPHOTO PEeryJIUPOBaHUS

PerynupoBaHue BBIXOJHOIO HaNpsXKeHUS OCYLIeCTBJSAETCA 3a U3MeHeHus yrJja
OTHNHPAHUSA CHUJIOBBIX THUPUCTOPOB. [IpM NpOEKTHPOBAaHUM M 3SKCIJIyaTallud 060pyA0BaHUSA
clefyeT y4ecTh clefylolide 0COOeHHOCTH:

A) BrIIpAAMJIEHHOE HalpsXKeHHe Ha BbIXOJ€e BBIPAMUTESA ABJIAETCA NYJbCUPYIOIIUM —
OHO COJEpXHUT IIOCTOAHHYI0O U IlepeMeHHyl cocTaBjsdwmuye. [lpy 3TOM nepemMeHHas
COCTaBJIAAIOLLAsA 3aBUCUT OT BeJIMYMHBI yIja OTIUPAaHUs TUPUCTOPOB U MOXeT ObIThb 0 50% u
©oJibllle OT BeJIMYUHBI IOCTOSIHHOM cocTaBadwleld. [lepeMeHHas cocTaBIsAOIAsA POSIBASIETCA
B BHJle TapMOHUK. PopMa BBIXOJHOIO TOKa NOBTOpseT GOpPMY BbIXOJHOI'O HANPSKEHUS [
aKTUBHOW HAarpyskM U MUMeeT HeCKOJIbKO CIJIaKEeHHBIM XapaKTep JAJf aKTUBHO-UHAYKTUBHOU
HarpysKHu.

B) BesinunHa NOCTOSSHHOM COCTaBJISIIOILEN HAaNPSP)KEHUS U TOKa oTobOpaxkatoTcs Kak Ud u
Id cooTBeTCTBEHHO; Tak e Ha JHUCIlJiee O0TOOpa)alTcs CpeJHeKBaZpaTU4YHble BeJUYHHBI
HanpskeHUsa Urms v Toka Irms, 3KBUBa/IeHTHble [JEeHCTBUIO INOCTOSHHOW W IlepeMeHHOU
coctaBasAwomled. Tak NpU NHWTAaHUH, HAapuUMep, OOMOTOK BO30YyXJAeHWs 3JeKTPOJABUraTess
c/lelyeT OpUeHTHUpOBaThCs Ha nokasaHus Ud u Id, Tak Kak TOJbKO MOCTOSIHHAsA COCTABJAIILASA
co3/laeT 3JIeKTPOMAarHUTHBIA BpallalOUIMA MOMEHT, a NpUd MUTAaHUU HarpeBaTesbHBIX
3JIeMeHTOB - obpalaTb BHMMaHUe Ha Irms u Urms, MocKo/IbKy HarpeB Y Bbl/ieJieHHe MOIHOCTH
B Harpyske HJeT IOJ BO3JeHWCTBUEM KaK IOCTOSSHHOMW, TaK U NepeMeHHOM COCTaBJAIHX. B
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3TOM CJiyyae He Yy4eT IMepEMEHHON COCTaBJSOLIEN MOXET MPUBECTH K H3OBITOUHOMY
BbIJ|€JIEHHI0 MOIIHOCTH B HarpyskKe.

B) Jlaxxe ec/iM yCTaHOBUTb 3HAUYeHHEe BbIXOJHOTO HampshKeHHs, Hanpumep, Bcero 100B,
aMIUIUTYyJla MyJbCalluid BBIXOJHOrO HaNpshkeHUss MoxeT jgocturatb 250-500 B. Jlnsa
yMEeHbLIEeHUs aMIUIUTYAbl MyJbCaluil TpebyeTcs MOAKJIYEHHEe BbINPSMUTENS Yepes
NOHIKA UMK TpaHcPopMaTop.

[) Tok B dasax mnuTawllero HamnpsbKeHUss npubsusutenbHo paBeH 0,7-0,75 ot
BbIXOZJHOT'O TOKa BBINPSMUTENSA. JTO CJeAyeT yYUTBbIBAaTh NPHU BbibOpe ceyeHUs Kabesed U
NPOBOJOB /I/il MIUTAHUS BbIIPSIMUTES

/1) BbimpsiMuUTe/ b NOTPeOJ/ISIET PEAaKTUBHYI0 MOIIHOCTb Jla)Ke MPU YUCTO aKTUBHOM
Harpyske
E) ®opma BbIXOJHOT'O HANPSIXKEHUSI U pa3HOT0 TOKA MpeCcTaBJeHa Ha pUCYHKe 3.2:

450,00 ' :

30000
15000

oo

15000

30000

20000

oo

=000

—203.03. iy

T (Secs)

Pucynok 3.2 BeixoiHOe HanpshkeHUe BbINPSMUTeJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)
4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BbImpsiMUTEJIb COOTBETCTBYET AEHCTBYWOIIMM Tpe6oBaHuAM “IIpaBus ycTpoHcTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBuWsiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesiei» U «llpaBui TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpebuTesei».

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHOoe JJis XU3HU HanpshkeHue. [lpu
YCTAaHOBKEe BBbINPSIMUTEJNSI Ha OOBEKTe, a TaKKe INpPH YCTPAaHEHWH HEeUCHpPaBHOCTEH U
TEXHUYECKOM OO6CIY>KMBAaHUU HEOO6XOJJUMO OTKJIYHUTb BBINPSIMUTEJb W MOJKJIHOYaeMble
YCTPOMCTBA OT CETH.
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4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
Kopmyca. 3anpelaeTcs UCII0Jb30BaHUe BhIIIPSIMUTEJISL B arPeCCUBHBIX CpeJiax C COepKaHUEM B
aTMocdepe KUCJIOT, Lie104el, Macesa U T. 1.

4.4 Tlogka04eHUe, peryJMpoBKa U TeXHUYECKOoe 00C/IyKMBaHHe BbINPSAMUTENSA J0JKHbI
IPOU3BOJUTBHCA TOJIbKO KBaJMPUUMPOBAHHBIMMU CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNen».

4.6 ,[[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepCoHaJia BbIIPpAMUTEJIb AOJIXKEH OBITh 3a3eMJIEH.

4.7 BplmpsAAMUTeJb He MOXeT ObITb MWCIOJb30BaH KaK pa3beJUHUTENb LeNu WU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecny ciaydanHad IoJadya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WJIA O00OOpyAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAIOYATb 4Yepe3
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

4.9 PaboTa BbIIPSMUTEJISI COMPOBOXK/JAETCS BblAeNeHHeM Temva. [y mpeaoTBpalleHus
neperpeBa, BbIX0/la U3 CTPOS U MPeIOTBpAlleHUs 0Kapa Heo6X0IUMO:

A) ycTaHaBJIMBATh BBINPSIMUTE/Ib HA HETOPIOYYIO TOBEPXHOCTb;

B) HefOMyCTUMO yCTaHABJUBATh BBINPSIMUTE/b B IJIOXO BEHTUJINPYEMbIX MeCTax U MeCTax
C BBICOKOH TeMIIepaTypou OKpy-KarwoleH cpeabl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 ePUMETPY BbINPSAMHUTEJIS.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT yCTaHOBUTD BbINPSIMUTEJIb Ha IUITATHOE MECTO W HA/IEXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh BbINPSIMHUTEJb B COOTBETCTBHE C TpeboBaHUsAMHU [1YI.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATL BHUTBIMH IdpaMHU
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXKJ0r'o CUrHaJsia OTAE€JIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJISA, [IJIsT YerO0 PEKOMEHJYEeTCs WX KOHIIbI TIIATeJbHO 3aYUCTUTb U
00JIyAUTH UJIK ONPEeCcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.
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5.4 He ponyckaeTc Npok/aajKa JHUHUHM YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IaMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 [loakaoueHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS MO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60OT HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolMe JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWMBaHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JI04YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbINPSAMUTEJIA.

B)ybenuTbcad B NPaBUJIBHOCTU MOJK/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCe CBETOJMOJblI Ha NepeJHel
NaHeJIM Koplyca JJ0/DKHbI KpaTKOBPEMEHHO 3aropeThCs U MOTacHyTh, Ha AucCIlee B TeyeHue 10
CeKyH/J| J0/bDKHAa OTOOpasuThC HAAIMUCh TeKylled MoJesu BBINPSAMUTENS U BKJIOYAIOTCA
BEHTUJIATOPBl OXJaxJeHUsd. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “[oTOBHOCTBL” H
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO BbIIPSAMUTE/Ib TOTOB K paboTe U NPOrpaMMHPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: MojJlaya KoMmaHAabl “Paborta”
OCYILL[eCTBJISIETC MECTHO TyMOGJIEpOM C JIMIEBOM TMaHeJM, CUTHAJ 3aJaHusl T[O0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsiep “PaboTa” B nosoxkenue “Brka” u
IPOKPYTUTE PYYKy NepeMeHHOTO0 pe3ucTopa OT OJHOI0 KpalHero MoJIOXKEeHHUS A0 ApYroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JilamMmnax HakKaJMBaHHfA) W3MeHSeTCs
HanpskeHHe B COOTBETCTBUE C CUTHAJIOM 33/laHus.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpamMmupoBaHue”. YTOObl BOWTH B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEePBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepPBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0TOBHOCTB”

7.2 Bb160p PyHKIUH.
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Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEMEHHO HaXXKMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOH CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HQXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHNENIHOW 3anucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus M0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcCs, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUUHU, /I Yero ONsATh HY>KHO

Ha)KaTb KHOMKY “@”.

7.4 OyHKUUU U UX 3HAYEHUS.

[IporpamMmupyeMblie GYHKIIMU BBIPSIMUTEJIS TepevyrcieHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie GYHKIIUU

dyH- Hagnuch Ha Onucanue
KA HHAUKATOpe
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “PaGora” mnojaeTcd MecTHO WJIHU
JIUCTAHIIUOHHO
3HaueHHe Hagnucoh [TosicHeHue
F1 crioco6 yp 0 I Komanga “PaboTa” moaeTcs nepeBoioM PyKOSITKU
y P TyMOJiepa “PaboTa” B mosiokeHue “Bka”
Komanja “PaboTa” nofjaeTcs nyTeM 3aMblKaHUSI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOU KoJI0AKU X1 nJ1aTel yripaBJieHUsI
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeiicy RS-485
OnpejiesisieT cUrHaJI yIpaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEeM
3HavyeHue Hagnuch IlosicHeHue
CurhHaJ 3aJlaHus1 U3MeHdAeTCs HaxkaTHeM KHOIOK “>”" U
ll<"
0 KHOIIKU a»
HakaTue “>” yBenuYMBaeT BbIXOJHOE HANPSKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshHKeHUE
2 CUFHAL VI CurHan 3aJjJaHusl HW3MEHSIETCS MOBOPOTOM PYYKH
yup: MepeMeHHOTO Pe3UCTOpa, Pa3MeINeHHOro Ha JINIEBOU
1 BCTP.PE3UCTOP | MaHEJIHU. [TosoxkeHUe “Mun” COOTBETCTBYET
MHUHHUMaJIbHOHN BeJIMYMHE 3aJaHus, MoJjioxKeHue “Makc”
— MAaKCMMaJIbHOU BeJIMUMHE 33/IaHUSI.
2 0.10 B CurHaJs 3aJlaHus MOJIaeTCs BHENTHUM HanpspkeHueM 0-
3 10B
3 0.20 MA CurHaJj 3aJlaHus noJilaeTcsi TOKOM ynpaBJjeHus 0-20 MA
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4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
BHEL CurHas 3afiaHus NOJAeTCs BHEUIHUM IepeMeHHbIM
5 EBI/ICT(.) PEe3UCTOpPOM. PekoMeHayemoe 3Ha4YeHue
P p CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm

6 modbus CurHas 3a/laHus nnojiaetcs no uHrepdeicy RS-485

OnpenenisieT NoBefileHHE BBLINPSIMUTES [OC/Ae NPOMAaXKU HAMpsSKeHUs CUJI0BOM ceTH
WJIM BCIIOMOTATeJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HavyeHue Hagnucek IlosicHeHue

Ecin mpoBan HanpsbKeHUs [JJWICA MeHee 2 CeK -
BBIXO/IHOE HampshKEHUEe CKayKkOM BO3BpalllaeTcs Ha

0 BKJIIOYEHO NpPEeXHUU ypOBEHb.

Ecnv mpoBasn HampspkeHusi Aawicsd GoJsiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMaTHYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBas HanpshKeHUs [JJWICA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
NpeXXHUU ypOBEHb.

1 oTk/Jo4eHo | Ecium mpoBan HanpsbkeHus Jiuicsd 6ojiee 2 cek -
aBTOMaTUYECKUM TMepe3anycKk He MPOUCXOJUT; YTOObI
nepedTd B pexuM “PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6oTta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HavyeHue Hagnucek ITosicHeHue
0 OTKJIIOYeHO | Pesle HeakTHMBHO BO BCeX peXUMax paboThl
1 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
F4 1-e pene '0OTOB “ToToBHOCTB”
2 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
PABOTA “Pa6ora”
3 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepexXo/ie B PEXUM
ABAPUA “ABapus”
OnpejensieT ycaoBUe cpabaTbIBaHUS 2-I0 MPOTrPAMMUPYEMOTO peJie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIIOYeHO | Pesie HeakTHMBHO BO BCeX peXxUMax paboThl
1 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPU NepeXo/ie B PEXKUM
F5 2-e peJsie 'OTOB “T'oToBHOCTB”
2 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPHU NepexXo/ie B PEXKUM
ABAPUA “ABapus”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 MPOTrPaMMHUPYEMOTO peJie
3HavyeHue Hagnucek ITosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NP NepeXo/ie B PEKUM
F6 3-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPU NepeXo/ie B PEXKUM
ABAPUA “ABapus”
OnpenesisieT BeJIMUYUHBI, BEIBOAYMbIE HA AUCIIEN
3HavyeHue Hagnucek IlosicHeHue
WUnpaukanus MOCTOSHHOM COCTaBJIAOLLEN 5
F9 WHAUKaLYs 0 [+U - d+rms | cpegHeKBaipaTUYHOrO 3HAUYEHUSI TOKA U HanpshkeHus Id,
Irms, Ud, Urms
1 1+U—d WHauKkanusa TMOCTOSHHOW  COCTaBJSAWILEd TOoKa U

Hanpshkenus Id, Ud
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I/IH,Z[I/IKaLlI/IH CpeJHEKBaAPATUIHOI0 3Ha4Y€HHd TOKa U

2 [+U - rms
HanpsbkeHud Irms, Urms

BpEMH IIJIaBHOT'O BbIXOJA HANPAMXEHHA Ha BaﬂaHHbeI YPOBEHbB. ﬂI/IaHaSOH 3HaYeHUH

F11 IJIaBH. My CK
y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMa nmiaBHOrO CHWXKEHUs HaNpsyKeHUS [0 MUHUMAaJbHOrO0 3HadyeHus. /[uana3oH
F12 | nJaBH. BBIKJIL. o
3HaueHu ¢yHkiuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMaibHOe 3HaYeHHe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
F15 | HwxH.pejen 0 0
J10 100%, Ho He GoJsiee 3HaueHus1 yHKIUU F16. luckpetHocts 0,1%
MaxkcruManbHOe 3HaYeHue CUrHasa 3aJaHus B %. [/luana3oH sHadeHud ¢pyHkuuu ot 0%
F16 | Bepx.npenen o o
J1o 100%, Ho He MeHee 3HaueHUus yHKuM F15. luckpetHocts 0,1%
OyHKIMA BKJKOYAET PEXUMbl CTAaOWJIM3ALMU WM OFPAaHUYEHUS] TOKA, HANPSKEeHUs,
MOILHOCTH
3HavyeHue Hagnucek IlosicHeHue
0 HeT PeXMMbI OrpaHUYeHHUs WK CTA0UIN3AIMU OTKJII0YEHBI
1 orp Id PexxuM orpaHu4yeHHs] TOCTOSIHHOW COCTaBJISIOIIEN
p BBINPSIMJIEHHOTO ToKa Id
2 orp Irms PexxuM orpaHu4yeHHUsl Cpe/lHEKBAJIpaTUYHOr0 3HAYEeHUS:
p BBINPAMJIEHHOTO TOKa Irms
3 c1a6 1d PexxuM cTabuivM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
BBINPSIMJIEHHOTO ToKa Id
PexxuM cTabuiusanuu cpeHEKBA[PaTUUHOTO 3HAYEHUS
4 ctab Irms
BBINPAMJIEHHOTO ToKa Irms
5 orp Ud PexxuM orpaHu4yeHHWs TOCTOIHHOW COCTaBJAIOILEN
p BBINpsIMJIEHHOTO HanpsixkeHus Ud
F17 pexxum 6 Orp Urms PexxvM orpaHuyeHusl CpeJJHEKBAaJpaTUYHOTO 3HAYEeHUs
p BBINpAMJIEHHOT0 HanpskeHusa Urms
v 126 Ud PexxuM cTabuav3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
BbINpPsIMJIEHHOTO HanpsixkeHus Ud
g c1a6 Urms PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
BBINpPsIMJIEHHOT0 HanpsikeHus Urms
PexxuM cTabuivd3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
9 ct. lorp Ud
BBINPSAIMJIEHHOTO TOKa Id c orpannyenHuem Ud
PexxuM cTabuiuzanuu cpeJHEKBa[PaTUUHOTO 3HAYEHUS
10 ct.l orp Urms
BBINPSMJIEHHOT0 ToKa Irms c orpanuyenuem Urms
11 1. U orp Id PexxuM cTabuiv3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
) p BhINpsiMJIeHHOT0 HanpsikeHUst Ud c orpaHudyeHueM Id
PexxuM cTabuIM3alMU CPeJHEKBAAPATUYHOTO 3HAUYEHHUS
12 ct.Uorp Irms | BeipsaAMJieHHOro HanpsbkeHuss Urms ¢ orpaHu4eHHUEM
Irms
DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLNU UM OTPAaHUYEHHUS
0 MegsienHas | MeasieHHasi cTabU/IM3alHs, BBICOKAsi TOUHOCTh
1 cpeHss CpenHss cTabuau3alys, cpe/iHsisi TOUHOCTh
2 ObICTpas BoicTpas cTabuin3alys, HU3Kas TOUHOCTh
F18 | crabuiusanud
3 R —— BoicTpass mnpu OOJIBIIUX OTKJOHEHUSIX OT VCTaBKH,
MeJlJIeHHas MPU MaJIbIX OTKJIOHEHHUIX
AHanornyno rubkas 1, HO ¢ TOpaszo MEeHbUIUM
4 rubkas 2 o
OBICTPOIEUCTBUEM
OnpenesisieT MHHMMaJbHOEe 3HAueHHE HaNpPSKEHUST Ha Harpyske B pexume
F19 H.npefen U | ctabuansanuu HanpspkeHUs. 3HadeHHe (QYHKLUMM He MOXEeT NPEeBbICUTb 3HAYEHHE
dyuknuu F20
OnpenenisieT MaKCcMMaJibHOe 3HayeHUe HaNpshKeHWsT Ha Harpyske B pexume
F20 B.pefien U | cTabuivsanuu HanpspkeHUs. 3HaueHUe QYHKIUU He MOXKET ObITh MeHbllle 3HaYeHUs
dyuknuu F19
F21 H. npegen | OnpejiesisieT MUHUMaJIbHOE 3HAaYEHHE TOKA B Harpy3Ke B pexXUMe cTabUJIM3alMH TOKa.
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3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuU F22

Onpe,qenﬂeT MaKCUMaAJIbHO€ 3Ha4Y€HHE TOKA B HArpy3Ke B peXXuMme CTa6I/IJII/I3aU,I/II/I TOKa.

F22 B. ipejien | 3HaueHue QPYHKIMU He MOXKET NPEeBbICUTh HOMUHA/JIbHBIA TOK BBINPSIMUTEJS U He
MOXKET OBbITh MeHbllle 3HaYeHUs1 PyHKUuH F21
QyHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HayeHHe Hagnucek [TosicHeHue
F92 | koHTpoJb das
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJ/IIOYeHa | 3alyTa OTK/IKYeHa
OnpejensieT cnoco6 U3MepeHHUs BBIXOJHOTO ToKa Id
3HavyeHUe Hagnucek [TosicHeHue
0 JaTuukK I+ U | BeixogHONW TOK paBeH NOJAycyMMe HW3MepeHUu#
I- "nocoBoro” v "MuHycoBoro” gatuukoB Id = (I+ul-)/2
F94 | WUsmepeHue | BbIXo/lHO!1 TOK paBeH [OKa3aHUsIM “TJIIOCOBOro”
1 JaT4ukK [+
JaTtuyuvka Id =1+
2 naTanK I- BbIXO/JHOM TOK paBeH IOKa3aHUAM ~MUHYCOBOT0”
natyuka Id =1I-
3 HeT Bbixo/1HOU TOK paBeH HyJwo, Id =0
BKJIFOYAeT WJIM OTKJ/II0YAEeT 3alUTY OT IOTEPU U3MepeHHUs1 BbIX0AHOro HanpspkeHus Ud
FO5 3amura Ud 3HaueHUe Hapnuce
0 BKJI 3aluTa BKJIOYeHa
1 OTKIJI 3alnuTa OTKJAYeHa
3anuch B NaMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HayeHHe Hapgnucek [TosicHeHue
0 HeT 3HaueHUs BcexX MPOrpaMMHUpPyeMbIx OQYHKIUNA He
V3MeHseTcs
Bce nporpaMMupyemble byHKIMU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojicKoe
3Ha4YeHUe 3Ha4YeHUe
F1 0 F17 2
Fo8 3aBOJ,. HAaCTp. 2 1 F18 1
F3 0 F19 0
1 Aa F4 1 F20 Uriom
F5 2 F21 0
F6 3 F22 IHOM
F9 0 F92 0
F11 5 cek F94 0
F12 3 cek F95 0
F15 0 F99 1
F16 100% F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 1 o 247
OnpeneisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HadeHUe Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
F100 | RS-485 ckop 3 9600 6uT/C
4 19200 6uT/C
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/C
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9 | 115200 6ut/c
F102 kI + Onpenensier k03$PUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HauyeHUeM
F103 KkI - CWTHaJla C JJaTYMKa TOKAa W MOKa3aHUSIMHU TOKa Ha AuCIUiee Mo “miocy” U “MuHycy”
COOTBETCTBEHHO. Ha mnpeAnpUATHM H3rOTOBUTEeJle OOBIYHO BBICTaBJEHO 3HauyeHUe
6sn3koe kK 1,00. [lnanmazon 3Havyenuii ot 0,5 10 1,75
F107 kU Onpenensier  k03pPUIIMEHT TMepeAadyd MO0 HANPSKEHUI MeXJy HW3MepeHHbIM

3HAYeHHUEM M NMOKa3aHUSAMH Ha JUCIJIee HanpsbkeHus. Ha mpenpusTHX U3rOTOBUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75

8. UnauKanusa JaHHBIX HA JUCIIee

B Ta6uiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe IJs1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JJTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroijero curHaja, Hampumep, Usz=50%,

U3=250 B, I3 = 66 A.

[IporpammupoBaHnue | F2 - curnan ymp.

1-a cTpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHUe, HAllpUMeD,

2-4 CTPOKa 3HA4Y€HHe (l)YHKLU/II/I N KpATKOe€ IIOACHEHHE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa

2-1 cTpoka BesnMyuMHa TOKa Harpy3KH, BBIXOJIHOTO HaMpPsHKEHUS
TeMIepaTypa paguatopa Hanpumep, [d=45 A, Ud=100 B( nocTtosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTHUYHOE
3HavyeHue), Tp=35 C.

OToGpakaeMble Ha AuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCSH.

PaboTa Ny
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YTo6bl OTMeHUTb QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MoOKHble HEUCIIPABHOCTH U CIIOCOGBI UX YCTPAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6JII/ILle 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JdencTtBus
HanpsikeHHe Ha BBINIPSIMHUTEJIb He | YOEIUThCS B MOJKJIOYEHUH
. MoJlaHO Halps:KeHus, NPaBUJIBHOCTHU
Om?2 HeT CUJIOBOMU ceTH!
MOJKJIIOUYEHUS
C/JMIIKOM HU3KOE HallpshKeHUue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osibmie 100 B
BHyTpeHHss1 HEUCIPAaBHOCTh OTnpaBUTb B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUS
Om3 Hannpl;(;:g:m' CUCTEMbl  yNOpaBJieHUs  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
' JUIMTEJIbHOCTbI)  GoJiee  2-X  cekyHZ. /JlaibHe#lllee TOBeJleHUE
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BBINPSIMUTENS omnpejensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
YCTPOMCTBO aBTOMATHU4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To BeImpAMHUTE/b BOUAET B pexXUM “['0OTOBHOCTBL” MOCJ/e MOJa4du

koMaHabl “Cton”

TemmnepaTypa oxsaxaamuero paguaropa gocrura 80 C.

Bo3moKHasi npuYnHa JenicTBUs
HeucnpaseH BEHTUJIAATOD | Y6e uTbcsa B HCIIPaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISALIMOHHBIE
KaJII03U »KaJIl03U OT IbLJIU U Mycopa
Ow4 neperpesn!
BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBINPSAMUTE/bL B Jpyroe MecCTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIlJIaTHbIe
HeT CBS3U MEXAY
Ow5 wiaTamul ZApyT C pYyTrOM JJaHHBIMHU pa3beMbl, eCJIM OLIKMOKa He Ucye3aeT
— OTIPaBUThb B PEMOHT
KopoTkoe 3amblkaHUe Ha BbixoJie | [Ipo3BOHUTEL BBIXOJ, BBIIPSIMUTES
BBINPSAMUTEJIA Ha Ha/iM4yue Mexxpa3Horo
KopoTkoe KOPOTKOT'0 3aMbIKaHHA U
Our7 3aMblKaHue! 3aMblKaHHUA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBg3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
npeBblllaeT HOMHHAJbHBIA TOK | HalpsKeHHUE; yBeJUYUTD
Om10 [leperpyska BBINIPAMUTEJIA B TeyeHUe | CONPOTUBJIEHUE HAarpy3Ku
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
OpuH M3  JAaTYUMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs QYHKIUHU
HeWcnpaBeH Uid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenuthb
Om 12 Hencrpase pasa 6oJibllie Jpyroro HeuCIpaBHbINA JAaTYUK, HACTPOUTD
JaTyuk Toka Id
NIOKa3aHMUsA TOKa C JJAaTYMKa WU
3aMEeHHUTbD ero
HeucnpaBHOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Ow 13 HeT usmepenus Ud | usmepenus Ud MIPOBEPUTD Pa3beM B ILJIaTe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BeInpsiMUTEJIb HE BOCIPUHUMAeET KoMaHy “PaboTa”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha BBIIPSIMUTEJIb

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJEeMMHHKa
yIpaBJIeHUSs; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4YX KOMaH/bl

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0

Bo3moKHas npuYrHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHo YCTAaHOBJIEHO 3HA4Y€HHEe

[IpocMoTpeTh 3HaueHHEe GYHKLUU
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¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HeI/ICl'IpaBHOCTb KHOIIOK NJIn OTHpaBI/ITb B pEMOHT

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEUCIPaBHOCTh

BeinpssMuTenb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBieHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe
Halps>KeHUsl HeT

HeT omu6ok Bo3MoxxHag npyuYMHa JenicTBUs
HeuncnpaBHBI TUPUCTOPBI [IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB
BHyTpeHHss HEUCNIPAaBHOCTb OTnpaBUTb B pEMOHT
Ha unukaTope HeT HafNuceH, CBETOAUObI He TOPAT
Bo3mo:KHasi npyuYnHa JenicTBUs
HeT omn6ok He nmomaHo BcnoMoraTesbHoe | [I[poBepUTh Hajlvyde HaNpsKeHUs
nuTtaHue 220 B 220B
BHyTpeHHss1 HEUCNIPAaBHOCTb OTnpaBUTb B pEMOHT

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJUYECKH “3aBHcCAeT’, JaHHbIE Ha
WH/IMKAaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCHPUHHMAIOTCS C 3aM03/]JaHUEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus

BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom

COIEPXKUT MHOTO noMex; | HaIMYMe TIOMeX U I[pPOBAJIOB B
HeT omn6ok nepuoJUuecku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HalpsHKeHUHU.

NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE

BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU

o6opyaoBaHus (

3JIEKTPO/BUTATENeH, CBapOYHBIX

anmnapaToB)

BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT

HeT omu60ok

[Ipu mojade HampsKeHUsT HA BHIMPSAMUTEb HA Harpy3ke MpUCYTCTBYET
HanpsikeHUe, XOTs KoMmaHJa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND
HaXoJUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxHasg npu4MHA JencTBus

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA

HemepHoe MOJIK/IIUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3kKu NOAK/JIYEHHs] HATPY3KH
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHU4YecKoe O6GCIyKMBAaHUE BBINPSIMUTEJSI NPOU3BOAUTCS He peke OJHOr0 pasa B
IIeCTh MeCSIeB U BKJIFOYAET B CeOs:

A) KOHTPOJIb KpemJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COeJJUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha kaxb1i1 BBIPSAMUTEJb HAHOCATCH:
A) Ha3BaHUe BBIIPSIMUTEIS;
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B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3aLMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTE/SI NPOU3BOJAUTCSA B KapTOHHYI KOPOOKY WJIM JlepeBsHHbIN

SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUe

13.1 BoinpsiMUTeJIb XpPaHUTb B 3aKPBIThIX MOMeEIEHUSIX B KApPTOHHBIX KOpPOOKaxX WU
JlepeBSIHHBIX SIIIUKAX MPU CJIeAYIONUX YCIOBUSX:

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

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3yx B MOMeleHHUH He J0J/DKEeH COZEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

13.2 BeinpsAMUTEb B YIAaKOBKE TPAHCIOPTHUPOBATH NMPHU TeMiepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOU BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTa.
TpaHcropTHpoBaHHe  aABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZTVN-3-230 e s 1 wr.
PYKOBO/ZCTBO M0 3KCIIIYATALIMH ..covvvennernresnrerrnennessn e 1 .
| =0k 1 (0] o AP PTRPT 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

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

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

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

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

e Ha npegoxpanurenu.

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

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

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

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

15.5 B ciyyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PrucyHok Al CxeMa noJK/I04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

(] @ F
SIS

i le e ¥

F ¥

q ]

= g
& o
/-] r ]
Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEIbHbIE pPa3Mephl, MM
Mojesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex

ZTVN-3-230-100 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZTVN-3-230-160 160 174 | 120 | 458 | 415 300 15 BosaTel M8
ZTVN-3-230-200 200 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZTVN-3-230-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZTVN-3-230-315 315 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZTVN-3-230-400 400 338 | 280 | 468 | 421 330 28 Boatet M10
ZTVN-3-230-500 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZTVN-3-230-630 630 338 | 280 | 568 | 521 | 330 35 Bosatel M10
ZTVN-3-230-800 800 338 | 280 | 761 | 714 | 330 43 Bosatel M10
ZTVN-3-230-1000 1000 338 | 280 | 761 | 714 | 330 43 Bosate M10
ZTVN-3-230-1250 1250 505 | 447 | 761 | 714 330 53 Boatet M10
ZTVN-3-230-1600 1600 620 | 562 | 761 | 714 330 53 Boatet M10
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