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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,
vMeHyeMoro aaJiee o Tekcty “TBH-3-L-230”, “BbInpsAMUTENb” UK “YCTPONCTBO”.

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
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHs] B COCTaBe CUCTEMbl aBTOMAaTH3alMU. 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 TexHU4YeCKHe XapaKTEePUCTUK

1 U YCJIOBUA IKCIJIyaTAllUH

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TBH-3-L-230

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CriakuBaw Ui GUIAbTP Jlpoccenb( BHEITHUH)
YnpaBsaeHue pazamu CoBMeCcTHOe
Hasimyve BBOJJHOTO aBTOMaTHUY€ECKOI0 Her
BbIKJIKOYATEJIs
Hasnyre KHONKY aBApUHAHOTO OTKJIIOYEeHHUS Ja

Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

250, 315, 400, 500, 630, 800, 1000, 1250, 1600,

2000
Perynupyroummn asieMeHT Tupucrtop
Tun cucremsl ynipaBJieHus MukponpoueccopHas

CurHas ynpaBJieHUs

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

Bxopz ynpaBiieHust / BXOZHOe 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

Nuaukanusa

Kuako-kpucraaimiyeckui UHAUKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

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

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHH € Hd BbIX0/J€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTPOHHAd 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auiuTa: noteps ¢da3bl UM “caunanue” gpas JJIeKTpOHHasi
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Ia-10 cek, I=1,25 Iu - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTUYHOE 3HAUYEHHE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUE)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In
CcTabuIM3al MU TOKA
Bpems cTabuinM3aluy TOKA IPU CKayKe
Hanps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anuy TOKa
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpshKeHUst
BpeMs cTabuin3anu BbIXOJHOTO 2.3 cek
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HaANpPsDKEHUs PU CKaYKe HaNpsKeHUs CeTH
WJIU Harpysku Ha 10% B pexxume
CTAaOW/IM3al MY HalpsSDKEHUST

CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTHISITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( Cyxoe NOMeleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMHA LEeNIMU
PexxuM paboThl JauTtenbnbil, [1B =100%
CpoK 3KcIIyaTalnuu He menee 10 sieT
['apaHTHUda 12 mecs1eB
HuTtepdeiic RS-485, npotokos ModBus RTU omnIus, TpedbyeTcs Ao1. niaTta RS-485

[l paboThl BBIIPSAMUTENS HeOoOXOAUMO JBa HanpspkeHUsA. OJHO HampshKeHUe uepes3
TUPUCTOPBI KOMMYTHUPYETCA HAa Harpy3Ky — OHO Ha3blBaeTCS CUJIOBBIM HANPSHKEHHUEM; Jpyroe
HalnpsbKeHWe MWCIOoJIb3yeTcda JJA INHUTAaHUA CUCTeMbl YyIpaBJeHWA - OHO HasbIBaeTcsd
BCIIOMOTaTe/JIbHbIM. BcroMoraTesibHOe HamnpshKeHHe peKOMeHJAyeTcsl NoJaBaThb OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX MOMEX,
TaKue KaK CBapOYyHble annaparthl, 3JIeKTPOJBUraTeJU U T.J,.

2.2 BeinpsaMuTe b NpeAHa3Ha4YeH [ IKCIJIyaTallMy B CIeJyOLUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS 6e3 arpeCcCHBHBIX NAPOB U Ia30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcalur
BJIAry;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.
BHemHuM BU/, BBIPSMUTEJIS IPeACTaBJeH HAa pUCyHKe 3.1:
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PucyHnok 3.1 BHellHU# BUA BbINPSIMUTESA

Ha nuueBoit naHesn pa3MelaloTcs 31eMeHThl MHAWKALUU U yIpaBJeHuUs:
A) cBeToauof “PaboTa”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') KU AKO-KpUCTA//INYeCKUM UHAUKATOD;

) xknonku “Ilp.”, “@”, ”>”", ”<” nyig nporpaMMHUpPOBaHUA U YIIpaBJIEHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOr0 pe3nucTopa;

7K) kHONKa aBapUIHOTO OCTaHOBA;

BHyTpH mikada pasMelianTcs:

A) aBTOMaTHueckui BbikaO4YaTeab QF1;

B) TupuctopHbie MoayaH( 3 IITYKH);

B) pazguaTtop oxsaxJeHus;

[') maaTel cucTeMbl ypaBJieHHUS;

) xknemMHble KosoAKU XT1 u XT2 1151 moAK/II0YEeHUS TUTAIOILEN CeTH U Harpy3KH;
E) naTuuku TOKa ( 2 IITYKH)

7K) BeHTUATOPBI OXJIAXKIeHUS

Ha 6okoBo# naHesy mkada HaXOAUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpymrolero 3jeMeHTa B YCTPOUCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOAYJISl, KaXKJbl M3 KOTOPBbIX COAEPXKUT MO JABa TupucTopa. Cul0BOe HampsHKeHUe
NoJAK/IYaeTcsd K KjieMMHOM koJsiogke XT1. Ha suueBod mnaHesd pasMelleHbl 3JIEMEHThI
WHAWKAIMU U yIpaBJieHus. BHelllHHe MPoBo/ia M KabeJsu [JIJisl OJIK/IF0YEHUS] HAPSDKEeHHUs CeTH,
Harpy3kKy W Lieneil ynpaBJieHHs] BBOAATCA B IIKad C HIDKHEW CTOpPOHbL. llenu ynpaBjieHus U
CUTHAJTM3AIMU MTOJIKJII0YAKTCS K K1eMMHUKaM X1 v X4 cCOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHUSs.
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3.2 PexxuMbl paGoThL

BeinpsiMuTe b B J1I060M MOMEHT HaXOAUTCS B OJJHOM U3 PEXKUMOB pabOThl. DTHU PeKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6uiuna 3.1 PexxuMbl pabOThI BHITPSIMUTEJISI

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT peXuM BBINPSIMUTENb NEPEXOAUT MPU HAJTUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAATCS yHpaBJsloLAe
MMIYJIbChbl, HA Harpy3ke NPUCYTCTBYyeT HampspkeHue. Ha uHJUKaToOpe
O0TOOpakaeTcsl TeKyllee 3HaUeHHe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAbl “Cton” ycCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B 3TOT peXxuM BBINPSMUTENb MEePEXOJUT MPU PErucTpanuu KaKou-
JUO0 aBapUMHOM cHUTyaluu. MMNyJbchbl yhpaBJeHUST HA CUJIOBbIe
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locjie perucrpanuu
OTCYTCTBHUS aBapuMHOM CUTyal U BBINIPSIMUTEJb MOXKET
aBTOMaTUYeCKU IMepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCHMMOCTH OT BHU/JAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHU Y MOSICHAIOIAsg HaAIUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUN NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpoIlpoieccopa. YTobbl
NeperTH B 3TOT PeXKUM, HaZl0 B pexxuMe “TOTOBHOCTBH” HaXKaTb KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCIUIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXUM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HaueHUe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPpYKTUBHO BBINPSIMUTE/Nb BBINOJHEH B BHUJE MeTAJJIMYeCKOrO0 HaBeCHOTO WJIHU
HanoJsibHOro mkadga. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuciaeHHble B TabuIe 3.2




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

Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliue [JlaHHble, pEXHUM pabOThbl, 3HAYEHUS

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTOp | YnpaBJieHHE BBIXOJHBIM HallpSX)KeHHUEeM B pyYHOM pexXuMe
“YupaBsienue”

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKEHUs INpHU
OTKJIoYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabjuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne Ha3HaueHue
KineMMHUK llenb
KJIEMMBbI

XT1 1 A Jns noakoyeHus ¢pasbl A MUTAOIIEN CETH

XT1 2 B Jns noaknoyeHus ¢pasbl B nutawiei cetTu

XT1 3 C Jns noaknoyenus ¢pasnl C nUTaKOLIEN CETH

XT?2 1 L1 Jl1s coeliHEH NS C BHEIIIHUM CIJIQXKUBAIOIKMM JpoccesleM

XT?2 2 L2 Jl1s coeHEH NS C BHEIIHUM CIJIQXKUBAIOIMM JpoccesieM

XT3 1 +U Bbix | Jlsig coequHeHus1 ¢ Harpy3kou( Beixog “nuiroc”)

XT3 2 - UBbix | [l coeuHeHUs ¢ Harpy3koi( Boixon “Mmunyc”)

X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jig nogauuv aHasorosoro curdaza 0..10 B

X1 3 lynp Jist mojiauyu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
1epeMeHHOro pe3ucTopa

X1 5 AGND O6uIM AJ15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHUs

X1 6 Ay g moga4y CUrHasia AYMCTaHI{MOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X4 1 HP P1 HopMa/ibHO-pa3oMKHYTbIA KOHTAKT 1-r0
NpOrpaMMHUpPyEMOTro peJse

X4 9 O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe

P1

X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
pene

X4 4 HP P2 HopMa/sibHO-pa30MKHYTbIA KOHTAKT 2-TO
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IPOrpaMMHUPYEMOTO peJie
O6wuit | O6LMI KOHTAKT 2-T0 IPOrpaMMHUpPyEeMOTo peJie
X4 5 Do
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHPYyeMOoro
pese
X4 7 HP P3 HopMasibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IPOrpaMMHUPYEMOTr0 peJie
O6mui | O6IMKA KOHTAKT 3-To MPOrpaMMUPYyeMOTo peJie
X 8 P3
X4 9 H3 P3 g:}}lﬂé\/laﬂbHOGaMKHYTbIH KOHTAKT 3-r0 IPOrPaMMUPYEMOTO

3.5 Boi6op crnoco6a nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMmbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHUEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Br160op 3azato11ero curyuasaa

YnpaBaATb YpPOBHEM BBIXOJHOTO HaNpsKeHHUS BBINPAMUTENS MOXHO MECTHO WJIH
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHonkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KkaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUuM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCUMaJIbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NpPUMEHSAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHAapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

[') BHEUIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
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.

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

3.7 Wcnosb3oBaHye QYHKIUU aBTOMATUYECKOTO IOBTOPHOI'0 BKIOYEHUS

[loBeieHHe BBINPAMUTEJIA [10CJe IpOBaJia CUJIOBOI0 UJIM BCIIOMOraTeJbHOI'0 HaNlpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUss F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu npoBan
HaNps>XKeHUd JUINJICA MeHee [BYX CeKyH/, TO BBIXOJHOe HallpsXKeHHWe CKa4yKOM BO3BpalllaeTcda Ha
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NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile BYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuCILIee
MHAMLUPYETCs cooblieHue 06 ourMbke. B TakoM MmoJiokeHUH BhIPSIMUTEb 3a6JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36/J10KMpPOBaTh, HYXKHO MoJaTh koMaHAy “Cton”, moce
4yero BbINPSIMHUTEJb epeiieT B pexKuM “'0TOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo 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

3.8 Bb160p QYHKIIMY IPOrPaMMUPYEMBIX DeJie

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

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

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

B) BeinpsiMuTeIb HAXOAUTCSA B pexxuMe “ABapusi’.

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

3.9. IlocTosiHHAdA cocTaBJdOUlasd U CpeJHeKBaJpaTU4YHOe 3HaYeHUe. Bbi6op nmapameTpoB
VHJVKaLUHU

B o6meM ciayyae BBIXOJJHOe HalpspKeHHe W TOK BBIIPAMUTEJS] He SBJAIOTCA
IIOCTOAHHBIMH, a CcoJepKaT TIOCTOAHHYI0 U IIepeMeHHYyH cocTaBadwuied. biarozaps
nepeMeHHOU COCTAaBJIAILEN HAlpsP)KeHUe U TOK B Harpy3Ke UMeKT MyJIbCUPYIOLUUN XapaKTep.

[TosToMy He06X0AMMO pa3ze/ATh OCTOSHHYIO COCTABJANILIYI0 TOKA U HanpspkeHUd Id u
Ud u cpesHekBaapaTuuHble 3HauyeHUs1 Urms u Irms.

Bennuunbl Ud v Id Heo6xoguMO y4YUThIBAaTb NPU NMUTAHUU OT BBIIPSAMUTES 0OMOTOK
3JIEKTPUYECKUX MALIMH Y 3JIEKTPOMAarHUTOB, TAK KaK UMEHHO IIOCTOSAHHAA COCTaBJIANOILAA TOKA
onpefesiseT BeJIMYMHY MarHUTHOIO IOTOKA, 2 3HAYUT Y 3JIEKTPOMAarHUTHOTO MOMEHTA.
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CpenHekBaJjpaTUYHOE e 3HAaYeHHEe HeOoOXOJHWMO YYUTBhIBAThb, €CJU Harpy3ka HOCUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEHTHO 3HAa4eHHUIO TOKa( WJIM HaNpsKeHHUs), KoTopoe OyeT
BbI3bIBaTh TAaKOM >Ke TEeNJIOBOW HarpeB B aKTUBHOW Harpys3ke, KaKk MU CyMMapHOe [elCTBUe
MOCTOSAHHOU Y NIEpEMEHHOMN COCTABJIAKLUN — BBIYUC/AAETCH KaK KOPpeHb KBaJIpaTHBIU U3 CyMMbI
KBa/|paTOB NOCTOSAHHOU U IEpeMEHHOM COCTaBJIAIOILEN.

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

C nomouibio dpyHKI MU F9 M0oKHO BbIOpaTh MapaMeTphl AJ1s1 UHAUKALIMU Ha JUCILJIEee:

- Ecnu 3Havenue F9=0, To Ha gucniee oTo6paxkatotcs: Id, Irms, Ud, Urms;

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

- Ecnu 3Hauenue F9=0, To Ha gucniee oTobpaxatotcs: [rms, Urms;

3.10 Hu>KHWY ¥ BepXHUU IIpeJieJibl DeryJIUPOBaHUSA

HwxHUU W BepxXHUH Tmpenesibl PeryJupoBaHUST COOTBETCTBYHOT MHHHUMAJILHOMY U
MaKCHMaJlbHOMY 3HA4Y€HHUI0 YNPAaBJAIILEr0 CUrHajla. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb TPaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJUpPOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUThH 3HaueHUE [JIS1 HUXKHEro
npepesna paBHbIM 0%, a A/ BepxHero — 100%, To perysupoBaHue 6y/leT peajM30BaHO BO BCEM
JlManasoHe — OT HYJIsSl 10 MAKCUMaJIbHOT'O BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysmpoBanus coctapiset 0,1%.

3a/laHre 3HaYeHUW HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jijisi $a3oBOro MeTo/ja
OCyleCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QYHKIUS T03BOJISIET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUsA
BKJIIOYAeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
ToKa 3aAaeTcs yctaBko F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BesuduHa Id, a npu
F17=2 - BesinunHa Irms.

3.12 PexxuM cTabWIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pas3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
TOoKa — 2% OT HOMMHAJbHOTO TOKa peryJasaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOro HampsHKeHHUA WM Harpysku Ha 10% - 2.3 cex. CurHan 3afaHua oToOpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIUA BK/IOYAETCAd U OTKJIIOYAeTCsd MPOrpaMMHUpPOBaHUEM
ycTtaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO W MaKCUMaJIbHOTO TOKaA 3aaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [Ipu F17=3 crabunusupyetcs BennuyuHa Ild, a npu F17=4 - Besinurna Irms.

3.13 PexKUM OorpaHUYeHrs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPsKEHUs, B KOTOPOM

CUCTeMa ylpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBHe HAa THUPUCTOPHI
TaKMM 00pa3oM, 4TOObI BBIXOJHOE HaIpsh>KEHWe Ha Harpy3ke He MPEeBBICMJIO 3aJlaHHOe
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
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BeJIMYMHA MaKCUMaJIbHOTO HamnpsbkeHUs1 3agaetcs ycrtaBkoul F20( cm. myHkTt 7). [Ipu F17=5
orpaHuuuBaeTtcs BesnunHa Ud, a npu F17=6 - BesainuuHa Urms.

3.14 PexxuM cTabuaM3aMU HaNpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe CTAaOM/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa ylpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa TUPUCTOPHI
TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBAaThb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIbHOTO HAaNpsDKEHUsI CeTH, BpeMs
CTabWJ/IM3allMM NPU CKauyKe CeTeBOro HampspKeHUs WM Harpy3kd Ha 10% - 2.3 cek. CurHan
3a/laHusl oToOpakaeTcs B BoJibTax, HanpuMep U3z = 150 B. ®yHKuMA BKJIOYaeTcd U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTaBku F17, a BeJMYMHA MHUHHUMAJIbHOIO %
MaKCUMaJIbHOTO Hampsi>keHUW 3aaaetcsa ycrtaBkamMu F19 u F20( cm. nynkrt 7). I[lpu F17=7
ctabunusupyetcsa BeandrHa Ud, a npu F17=8 - BesimunHa Urms.

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeo6pa3oBaTesb MOXeT paboTaThb B peXxuMe CTaOWJIM3aLMM TOKa C OJHOBPEMEHHBIM
OrpaHUYEHHEM HaIpsHKeHUs, B KOTOPOM CHCTeMa YNpaBJeHUs aBTOMAaTUYeCKU H3MeHsSeT
ynpasJjsmoliee BO3JeHCTBUE Ha THUPUCTOPbI TaKMM 00Opa3oM, 4YTOOBI MNOJJEpPXKHUBATb TOK
Harpy3KHy Ha 3aJlaHHOM YPOBHe, OJJHOBPEMEHHO C 3TUM He J0NyCcKas NpPeBbIlIeHUA YCTaBKH 110
HanpspkeHuto. CUTHas 3aZjlaHusl OTOOpaXkaeTcs B aMmmepax, Hampumep I3 = 27 A. OyHkuus
BKJIIOYAeTCA U OTKJIIOYAeTCA NporpaMMUpoBaHMeM ycTaBku F17, BeJMYMHAa MUHHUMaJbHOIO M
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkamu F21 u F22, MakcuMasibHas BeJIMUMHA HANPSKeHUs —
¢yuknuei F19( cm. nyHkrt 7). [Ipu F17=9 ctabunusupyetcs BeanunHa Ild v orpanuuuBaetcsa Ud,
anpu F17=10 - ctabunusupyeTcs BeJUuurHa Irms u orpanuuyuBaetcad Urms.

3.16 PexxuM cTabuUIM3aIMY HANPSXKEHUS C OTPaHUYeHHEeM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEHUS C
O/ZITHOBPEMEHHBIM OrpaHHYeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATHU4YeCKH
M3MeHseT ynpasJisiollee Bo3/JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOOBI MO/ JJep>KUBATh
HalpshKeHWe Ha Harpy3ke Ha 33/laHHOM YpOBHe, OJJHOBPEMEHHO C 3THM He JoIycKas
IpeBbIlIeHHs YCTaBKU N0 ToKy. CHUrHaJ/ 3afiaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
B. ®yHKuMA BKJIKOYAeTCAd M OTKJ/IIOYAEeTCHd NporpaMMupoBaHHeM ycTaBku F17, BesMyMHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCcUMMaJibHasl BeJIMYMHA Toka — ¢yHKuuen F22( cMm. nyHKT 7). [Ipu F17=11 cTabunusupyercs
BesnunHa Ud u orpanuuuBaetcs Id, a npu F17=12 - crabuausupyercsa BeanyuHa Urms u
orpaHuyuBaercd Irms.

3.17 YcTaHOBKA CKOPOCTU OTpaHUYEHUs U CTAOUIM3AIIUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. Jlisg 3toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAOUJIM3ALMU MM OTPAaHUYEHHUsI MaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTAOUJIU3aLUU
HanpsPKeHUs1 UM Toka — 1% oT HOMHHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTAaOUJIU3AlMU TIPU
CKayKe CeTeBOr0 HanpsbKeHUs WU Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JIOCTHUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOWJIM3ALMU HANpPsKeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;
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- 2 - opicTpas. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuamu3alMu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wad Toka - 3-5% ot
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabuJM3allMKA BbICOKAs INpPH OOJBIIOM OTK/JIOHEHUH
CTabUJIN3UPYeMOM BeJMYUHBI OT 3aJaHHOM M OoJiee MeJJleHHas MO Mepe NPUOIMKEHUS
CTabU/IM3UpyeMOM BeJWYUMHBl K 3afaHul0. Takod BMJ CTabUIM3aLUM MOXeT O0Ka3aThbCsd
NOAXO/S1LEN /i HeJIMHEMHOW HarpysKHu;

- 4 - rubkasa 2. AHaJIOTUYHO NpeJbIAYIIEeMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIeHHbIM U3 BCeX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

BeinpsiMuTesib UMeeT crnenuaibHylo GyHKiuo FI98( cM. myHKT 7), MpU COXpaHEHUH B
NaMsTH KOTOPOU 3HAUYEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS QYHKIIUM.

3.19 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0le BU/bl 3aLUT:

A) 3amuTa OT KOPOTKOIO 3aMbIKaHUS SIBJSIETCS 3JIEKTPOHHOW. 3JJIEKTPOHHAs 3alluTa
peanusyeTcsl NyTeM OBICTPONM 0O6PAaGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAKLUX OT
JlaTYUKOB TOKa. [Ipy mpeBbIlIEHUHM MTHOBEHHOT'O TOKAa 3HayeHUs 3*[HOM NPOUCXOJUT CHATHE
YOPaBJSOUMX HWMIYJbCOB C THPUCTOPOB, a HA JHCIJIee OTOOpaXKaeTCsl COOTBETCTBYIOIEe
COOOIIEeHHE.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB TMpeJiHA3HAuYeHa /s COXpaHEHUs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU [JUTEJBbHON Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMHMHa/IbHOE  3HAauYeHHe TOKa  BBINIPSMUTE/sA. 3alliUTa  SBJASETCSd  3JIEKTPOHHOM.
Mukpornpoliieccop HenpepblBHO H3MepsieT TOK HAarpy3Kd M HaAKalJIMBAaeT 3HAaYyeHHe BpeMsi-
TOKOBOTO HHTErpaJjia U CpaBHUBAET €ro C yCTABKOH, MPHU MpPEBbIIIEHUH KOTOPOH CHUMAET
MMIYyJIbCbl yNpaBJieHHUS] C TUPUCTOPOB M OTOOpa)kaeT Ha Jucljee coobuieHue. Paborta
BBINPSIMUTEJISA OJIOKUPYETCSA HAa 3 MUHYTHI, N10CJIE YET0 OH MepexoAuT B pexuM ‘T'oToBHOCTB”
ecJiv nmojaHa komanzga “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTes: [ = 1,5 [HoMm - 10 cek, [ = 1,25 [nom - 30 cek, |
=1,1 InomM - 60 cek.

B) 3amwuTa oT meperpeBa pajuaTopa 06ecrneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JIATYUKOM, KOTOpPBHIA HeNpepbhIBHO OMNpallMBaeTCs MHUKpolpoleccopoM. [lpenesbHast
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
OJIOKUpPYeTCs [0 OXJaKJAeHUs paauaTtopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPHI OXJIAXKJEHHUS U BBINPSIMUTE/b NepexoAuT B pexxuM ‘['oToBHOCTB”, eciu mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNps’KEHUs] CHUJIOBOM CETU OCYILEeCTBJSETCS 3JEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKUX $a3 WM B Cjlydae HUX
“cnunaHuna”. 3alUTa MOXeT ObITh BKJIKYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
byuknuu FO2( cMm. nyHKT 7).

/1) 3amuTa OT HEMCNPABHOCTH JlaTYMKa TOKa. B ycTpoiicTBe [/is1 U3MepeHUs1 BBIXOJHOTO
Toka Id ucmosib3yeTcsa ABa AaTydKa TOKa, “TJI0ocOBOM” M "MuHycoBou”. Cnoco6 H3MepeHUs
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
6oJibllle APYroro BbIZAeTCs OMMOKA 12, CUrHaJW3UpYIOLiasi 0 HEMCIPABHOCTHU JaTYMKa TOKA.
[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.
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[Tocsie 3TOro MOXXHO YyCTaHOBUTD:

F94=1 - Id = ] mu1o¢;

F94=2 - Id = | Munyg;

F94=3-1d = 0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpejeMTh HEUCIPABHbIA JAaTYMK
WJIK OTperyJUpoBaThb INOKa3aHUs TOKa Ha aucmiee. F94=3 ucnosib3yeTcs Kak BpeMeHHBIN
PEXUM NPU HEUCTIPABHOCTU 000UX JATYMKOB TOKA.

E) 3amuTa OT HEMCIPABHOCTH LieNM U3MepeHUsl Hallpsi)KeHUs cpabaThIBaeT, eC/IU CUCTeMaA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaYeHHS BbIXOJHOT'0 HANPsKEHU 1. 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMed FO5( cM. myHKT 7).

[Tocsie cpabaThiBaHHUS 3alUThI [IJIs1 ee cC6poca HE0OOX0JUMO CHATh CUrHas “"PaboTa”.

2K) samura oT BHyTpeHHed HeucnpaBHocTH “Owm5 HeT cBaA3u Mexay matamu’
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeX/Jy IjaTaMu. [[py BO3BHUKHOBEHUU 3TOHU
aBapUH YCTPOUCTBO He MOXKeT GYHKI[MOHUPOBATh, TPEOYETCS PEMOHT.

3.20 Hactpoiiku

B BrInpsAAMHUTeJIe IPeyCMOTPEeHA BO3MOXKHOCTb HACTPOMKHU:

A) /lna usMeHeHUd nopora cpabaTblBaHUs 3aLIUMThbl OT KOPOTKOTO 3aMbIKaHHS B BepxHeH
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHUA MO aMIJIUTY/e 0K0JIo 2,5-3*IH,
rae |H - HOMUMHa/IbHBIM TOK BbINPAMUTEJIA. B IeBOM BepXHeM yTIJ1y 3TOH Ke MJ1aThl UMEIOTCA JiBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [OJDKHO
COOTBETCTBOBATh MOJIOKEHHIO ]1-]5, 3aMKHYyTOMy /[pKkaMIlepoM. JTO HamNpshKeHUe olnpefessieT
TOK cpabaTbiBaHuda 3awuThl no K3. BeauyrnHa Toka cpabaTblBaHUS NPSAMO-NPONOPIMOHATBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [Ipy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJIbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHuMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHeHHUs] HAaCTPOMKM 3alUUThbl OT KOPOTKOTO
3aMbIKaHMUS, CJlelyeT IPUHUMAaTb BO BHUMaHUe:

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

- ObIBaeT cuTyanus, Korga 3aumura oT K3 cpabaTbiBaeT NIpy TOKe, U3MEPEHHOM KJlelllaMU,
MeHblIeM 4yeM [H. 3To He 06s3aTeJIbHO TOBOPHUT O HeNpaBUJbHOM 3aBOJACKON HaCTpoOMKe
3alMThI, IOTOMY 4YTO 3alMTa cpabaTbiBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaUY€eHHUIO TOKa,
a He JeMCTBYyWOIEMYy WJIM CcpeJjHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BeJMKO aMIJIUTYyJHOe
3HayeHue ToKa( nuk-pakrtop). [lonbiTKa 3arpy6yUTh UM MOJHOCTbIO OTK/IOYUTD 3aUTy oT K3
MOXEeT MPUBECTU K BbIXOAY THUPHUCTOPOB M3 CTPOS - BeJb OHMU JIONYCKAIOT HEKOTOpOoe
npejie/ibHOe 3HaYeHHe MIHOBEHHOTI0 TOKa, a 3aBO/CKasi HACTPOMKa KakK pa3 InpeAycMaTpUBaeT
cpabaTblBaHMe 3alUTHI [JI HEllpeBbILIEHNW 3TOr0 NpesesbHO-A0NYyCTUMOro 3Ha4eHus. B aTom
c/ly4ae U3rOTOBUTEJIb MMeeT NPaBO OTKa3aTh B 6€CIJIaTHOM rapaHTUMHOM 00C/Iy>KUBaHUH.

b) llokazaHus gaT4yvka Toka. B ciydae, eciiv Tok, u3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxat ¢yHkuuu F102 "KI +”, F103 "KI -”. [loka3aHus TOKa Ha JUCIJIee U3MEHSIOTCS MPSMO-
NpPONOPIMOHAJbHBI UBMEHEHUIO 3TUX KO3PPUILIMEHTOB.

Heob6xoauMo ciefyromas nocjae 0BaTeJbHOCTb e ICTBUM:

- pynkuyueit F94 BoicTaBisieTcs 3HaueHUe 1( u3aMepeHue o "ma0COBOMY” aTUUKY). Jlanee
CpaBHUBaeTCs BeJW4YMHA Toka ld, u3MepeHHas KJellaMy, C MOKA3aHUSIMU Ha JUCIUIee U MPHU
He0o6XOAMMOCTH IPOU3BOJUTCA KOPPEeKTUPOBKa KoadpdunnenTa GyHknueit F102.
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- ¢ynkuuet F94 BbicTaBssieTcss 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
[Jlanee cpaBHUBaeTcs BeJIMYMHA ToKa ld, u3MepeHHas KJellaMy, C IOKa3aHUSMU Ha JUCIJIee U
IIpY HE06XOAUMOCTH NPOU3BOAUTCA KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢yukyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHUe OT 00OOUX [AATYMKOB) U
npoBepseTc MNpPaBUJIbHOCTb TNokKaszaHWM Id. BesnunHa Irms npu 3TOM H3MeHHUTCA
aBTOMAaTHYeCKH; ee KOPPeKTUPOBATh He TpebyeTcs.

[IpyHKUMas pelieHue 0 MOACTPOMKe MOKa3aHUM TOKa, caeyeT UMeThb B BUAY Cjefylolive
daKTopBhI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYK HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHMHAJBHOTO TOKAa peryJsATOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHBbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaThuuHoe 3HaueHue). Kiemu, He usMmepsioumpue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKE, a IPH HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OT HOMUHAJIBHOT'O TOKA BBINIPAMUTEJIS;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOA peryadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[Ipy mnpoBeseHUH onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJIS BBIXOZHOTO HamnpsikeHud. C npaBod CTOpOHBI — pe3uctop R7,
MaclITabupyoui kKoapoUUeHT nepesayd OT HU3MEpPUTEJbHOM MJIaThl K MOKa3aHUAM
JAuciiest. Peauctopsl MOTYT ObITh TPYAHO JOCTYIHBI U3-3a KI'yTa IPOBO/IOB.

151 moACTPOMKY NMOKa3aHUM Ha JUCIJIee HE0OX0AUMO OTKJIKYHUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTb KHomkou ~@”
BesinuuHy Ud Ha aucniee. YoeaUThCS, YTO Ha OAK/IIOYEHHON Harpy3Ke HyJieBOe Hanpsi>KeHUe U
JlOGUTHCS MOKa3aHUM HYJIS1 HAa U CIJIee TOBOPOTOM FOJIOBKU peryJIMPOBOYHOr0 pesuctopa R13.

Jasiee moaHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha JAUCIJIee, JOOUBIIMCh COBNAJleHUSI C U3MEPEHHBIM 3HAaYEHUEM.
BesnuyrHa Urms mpu 3TOM HM3MEHUTbCS aBTOMAaTUYECKH; ee KOPPeKTUPOBaTb He TpebyeTcs.
H3mepsaATh HamnpsikeHMe HeO0O0X0JAUMMO NpPUOOpPOM, 00J1IaZlal0lMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBagpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHUs HACTPOMKH peKOMEHIyeTCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

Tak ke moka3aHUsl HaNpSXKeHUS Ha JUCIJIee MOXXHO OTKOPPEKTUPOBATh KO3QPUILEHTOM
kU - ¢pyukuusa F107( cm. n.7).
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3.21 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosyaHuto
3Ta MmJaTa He UJIeT B KOMIJIEKTe NOCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €€ MOXHO JOKYIHUTb
OTZIeJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CMTHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HaueHuss oOyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTalus o miate RS-485 u perucrpax
ModBus BbL10K€HA Ha caliTe MPOU3BOAUTEIS.

3.22 Hcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe"

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKeHHEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUWH BHEIITATHOM CUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIaTeJbHOTO NUTAHUA, IPU 3TOM
IJIaThI yIIpaBJeHHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO0 TCA.

3.23 OcO6EHHOCTH TUPHUCTOPHOT'0 PErYJIUPOBAHUSA

PerysnnpoBaHue BbIXOJHOTO HaNpsiKEHUsS OCYLECTBJsSETCS 3a UW3MEHEHUs yrJa
OTNHUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM MPOEKTHPOBAHUM U IKCIJIyaTallMd 0OOpPYIOBAHUSA
caeyeT y4ecTh cleAylole 0COOeHHOCTH:

A) BbIMpsSMJIEHHOE HaNpsHKEeHWEe HA BbIXOJE BBIMPSMUTES SBASETCS MYJbCUPYIOLIAM —
OHO COJIEPXKUT TMOCTOSIHHYI0 M INepeMeHHYI cocTaBjswilue. [lepeMeHHass cocTaBJ/soas
NposBJIIeTCS B BHUJEe TrapMOHUK. [lepeMeHHas cocTaBiswIasd 4YacTUYHO MOJABJSETCS
CIJIQXKUBAIOIMM JApOCcesieM, OJHAKO IMOJIHOCTbI MOoJiaBjieHa ObITb He MoxkeT. [IpruMeHeHUe
CTJIQXKUBAIOILET0 poccesisi M03BOJISIET CHU3UTh FapMOHUYECKHE COCTaBJISIONNE HAPSXKEHUS U
TOKAa HaA BbIXOJle BBINPSAMHUTE/sS, YMEHBIIMTh TapMOHHUYECKHE MCKaKeHUS, BHOCUMBbIE
BBINIPSIMUTeJIEM B ceThb. Hanbosiee apdekTUBHO NoJaByieHHe My JibCallMi B Mana3oHe TokoB 0,2-
0,7 Tnom. Ilpu 3TOM mepeMeHHasi COCTaBJISIIOIAS 3aBUCUT OT BEJWYUHbI yIja OTNUPAHUA
TUPUCTOPOB. Dopma BBIXOJHOTO TOKa MOBTOpsieT (GOPMY BBIXOJAHOIO HAMpPsHKEHUS AJIs
aKTUBHOW HAarpy3kKd U MMeeT HECKOJIbKO CIJIaKEHHBbIM XapaKTep [Jis aKTUBHO-UHJYKTHUBHOU
HarpyskH.

b) BesinurHa MOCTOSSHHOM COCTaBJISIIOIIEN HANPSPKEHUSI M TOKa oToOpakatoTcs Kak Ud u
Id cooTBeTCTBEHHO; TakK e Ha JAUCIJIee OTOOpaXKalTCA CpeJHEKBaJpaTUYHble BEJUYUHBI
HanpsibkeHuss Urms U Toka Irms, 3KBUBaJIeHTHble JE€WCTBUIO MOCTOSIHHOW W NepeMeHHOH
cocTaBigwiled. Tak NpU NUTAHUM, HANPUMeEpP, OOMOTOK BO3OYXKAEHHS 3JIEKTPOJBHUTATEJS
caeyeT opueHTHUpoBaThbCsA Ha nokasaHusa Ud u Id, Tak Kak TOJIbKO MOCTOSIHHAs COCTaBJISOIAs
CO3/laeT 3JIEKTPOMAarHMTHBIM BpaljalOIMAd MOMEHT, a IpU MNUTAHUU HarpeBaTeJbHbIX
3JIEMEHTOB — 06palaTh BHUMaHUe Ha [rms u Urms, N0CKOJIbKY HarpeB U Bbl/ieJIeHUEe MOIIHOCTHU
B Harpyske HUJeT MO0/ BO3JeUCTBHEM KaK MOCTOSTHHOW, TaK U NepeMeHHOW COCTaBJSAIIUX. B
3TOM CJiyyae He Yy4YeT MepeMeHHOW COCTaBJSALEeNd MOXXeT IPUBECTH K H3OBITOUHOMY
BbI/J|€JIEHHI0 MOIIHOCTH B HarpyskKe.

B) Jlaxke ec/iv YCTAaHOBUTbD JAEUCTBYIOIee 3HAaUEHHE BbIXOJHOTO HAMPsHXKeHUsl, HApUMep,
Bcero 150B, aMmninTyza nyibcaliuid BbIXOJAHOTO HaNpsi?)KeHUs1 MOXKeT JlocturaTb 460-540 B. [lna
yMeHbIIEHUs aMIUIUTY/Jbl MyJibCallUd TpebyeTcs MOAK/IIOUYEHUE BBINPSIMUTENSA 4Yepe3
NOHWXKAKIIMK TpaHchopMaTop.
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[) Tok B ¢asax mnuTawllero HampsbpKeHUss npubsusutenbHo paBeH 0,7-0,75 ot
BBIXOZJHOT'O TOKa BBINPAMUTENA. JTO CJeAyeT yYUTBHIBAaTb NPU BbIOOpe ceyeHUs Kabesed U
IIPOBOJIOB [JIJI1 IUTAHUSA BBIIPAMUTEIA

/1) BeimpsaMuTesb noTpeb6/iseT peaKTUBHYIO MOIIHOCTb JlaKe MPU YUCTO aKTUBHOU
Harpyske

E) ®opma BbIX0AHOTO HanpsKeHUs U pa3HOro ToKa 6e3 CriakUBalollero Jpoccesis U Co
CrJIQXKMBAIOIUM poccesieM Npe/iCTaBAeHa Ha pUCYHKaxX 3.2 U 3.3 COOTBETCTBEHHO:

450,00 ' :

300,00
150,00

000

—150.00

000

—100.00

—200.00

T (Secs)

PucyHok 3.2 BeixoHOe HanpshKeHUe BbIIPSMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y) Oe3
CTJIQXKUBAIOLLETO JIPOCCeis
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PucyHok 3.3 BeixoiHOe HanpsKeHUe BbINIPSMUTEJISI (BBEpXY) U TOK B ¢pase(BHHU3Y) CO
CTJIQXKUBAIOIUM JIpoccesieM

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BbIIpsAMUTeNb COOTBETCTBYeT JAeHCTBYHOILMM TpeboBaHusAM “IIpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTaHOBOK
norpe6uteneit» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHOoe JJis XU3HU HanpshkeHue. [lpu
YCTAaHOBKE BBINPSIMUTEJNSI Ha OOBEKTe, a TaKKe INpPH YCTPAaHEHUH HEUCHPABHOCTEH U
TEXHUYECKOM OO6CIY>KMBAaHUU HEOO6XOJJUMO OTKJIYHUTb BBINPSIMUTEJb W MOJKJIHOYaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHve BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaxX C CoZlepKaHUeM B
atMocdepe KUCIIOT, LieI04el, Maces U T. .

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCIyKUBaHHE BBINPSAMUTEJS JOJKHBI
IPOM3BOJUTHCH TOJIbKO KBaJIMPULHUPOBAHHBIMHU CIelUMaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcIlyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O6XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U

«[IpaBuJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 /115 3a1lUThI 00CIyKMBAIOLLEr0 NIepCoHasa BBINPSAMUTEb OJKEH ObITh 3a3eMJIEH.
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4.7 BplmpsAMUTeJb He MOXeT ObITb MWCINOJb30BaH KaK pa3beJUHUTENb LeNu WU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHaja WJIA O0OOpYyAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAIOYATb 4Yepes
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

4.9 PaboTa BBINPSAMUTEJIS CONPOBOXKAAETCA BbljeseHHeM Temua. [ npefoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaBJIMBATh BbIIPSMUTEJb HA HETOPIOYYIO IOBEPXHOCTH;

B) HejonycTUMO yCTaHaBJIMBATb BLIIIPSIMUTEJIb B [IJIOX0 BEHTUJIMPYEMBIX MECTax U MeCTax
C BBICOKOM TeMIlepaTypou OKpy:Kawllen cpesbl;

B) npu yctaHOoBKe He06X0AUMO obecreynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
110 IepUMETPY BbINPSAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CiieyeT yCTaHOBUTD BBINPSAMUTEJb Ha LITATHOE MECTO U HAJIeXKHO 3aKPENUTh ero.
5.2 3a3eMJIUThb BBHINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeuyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATb BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJI€MMHHKOM BBINPSMUTEJIS, AJisT Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYHMCTHUTb U
06JIyIUTh UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;
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be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJieJlaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHON paboTe BbINPSMUTEJIS.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled NUTaHUA W yNpaBJeHHd,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCE CBETOJMOJbl Ha NepeJHel
naHeJ v wkada J0/HKHbI KpaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTb, Ha JiUcIljee B TedyeHHe 10
CEeKyH/J| JIO/DKHAa OTOOPa3UThC HAAMUCh TeKYLed MOJead BbINPSIMUTENS W BKJOYAITCS
BEHTUJIATOPbl oOXxJaxJeHUs. /[lanee Ha Juciulee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO BbIIPSAMUTE/Ib TOTOB K paboTe U NPpOrpaMMHPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEeT HACTPOMKU: NoJlaya KoMmaHAabl “Paborta”
OCYILeCTBJIIETC MeCTHO TyMO6JilepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosioxkenue “Brka” u
IPOKPYTUTE PYYKYy NEePEMEHHOTO PE3UCTOpa OT OJHOT0 KpaWHero MoJIOXKEHUs A0 ApPYroro.
Y6enuTech NpU 3TOM, YTO Ha NMOJK/JOYEHHOM Harpyske( JlaMIlax HaKaJMBaHUs) W3MeHSETCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

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

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKyllee 3HaueHue QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3mMeHUTb 3HaUueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QYHKIUY BBINIPSIMUTEJIS lIepeuUnc/ieHbl B Tabaule 7.1.

Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

®yH- | Hapmuce Ha OnucaHue
KA HHAUKATOpeE
OmpenenisieTr crnoco6 ympaBjieHWs: KoMaHZa “‘Pabora” mojaeTcd MeCTHO WJIH
JUCTaHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 yp. 0 TyMG1ep Komanna "Fa60Ta""l'IO,ILaETCH nepelzo,aoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nofjaeTcs nyTeM 3aMblKaHUS KJIEMM
1 JUCTAaHIIUOHHO "
6 ¥ 7 KJIEMMHOM KoJIoAKHU X1 nJiaThl ynpaBJaeHUs
2 modbus Komana “Pa6oTa” nomaercs no uHtepdeicy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpSXKeHUEM
3HaueHUe Hagnuch [TosicHeHue
CurnHas 3aiaHusl U3MEHSIeTCS HaXKaTUEM KHOMOK “>" U
0 KHOIIKU ) an
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HANpsDKeHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJHOE HAaNpsiXKeHUe
CurHas 3aJjaHusl U3MEHsSeTCs IOBOPOTOM PYYKHU
NepeMeHHOT0 Pe3UCTOpa, Pa3MelleHHOro Ha JIMLEBOH
1 BCTP.PE3UCTOP | MaHEJIHU. [TosioxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ yImp. MUHHMaJIbHOM BeJIMYMHE 3a/laHus, NoJioxKeHue “Makc”
— MaKCUMaJIbHOM BeJIMUUHE 33/1aHUs.
Curnas 3aflaHus NoJilaeTcsd BHEMIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJs 3ajlaHus noJilaeTcss TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
CurHas 3afiaHus NOJAeTCs BHEUIHUM TIepeMeHHbIM
5 eB;eCL:(') pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
p p CONPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurHas 3aiaHus nojiaetcs no uHtepdeiicy RS-485
OnpenenisieT NoBeZileHHE BBINPSIMUTE/S [OCJAe NPOMAaXKU HAMpsSKeHUs] CUJI0BOM ceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHue Hagnuce ITosicHeHue
Ecin mpoBan HanpspKeHUs [JJWICA MeHee 2 CeK -
3 ABT.BKIL BbIXO/HOE HANpsKEHHe CKAYKOM BO3BpAlaeTcs Ha
0 BKJIIOYEHO NpPEeXHUU ypOBEHb.
Ecnv mpoBasn HampspkeHusi Aawicsd Gosiee 2 cek -
MPOUCXOJUT aBTOMATUYECKOE IOBTOPHOE BKJIYEHHUE.
Eciu mpoBas HanpsbKeHUs [JIMJICS MeHee 2 CeK -
1 OTKJ/IIOYEHO
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
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NpeXHUH yPOBEHb.

Eciv mpoBasn HanpsikeHUs JAJWICA OoJiee 2 CeK —
aBTOMaTUYECKHUM Iepe3anyCcKk He MPOUCXOJUT; YTOObI
nepedTy B pexxuM “PaboTa” HY)KXHO MOAATb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepesisieT ycjioBUe cpabaThiBaHUs 1-ro NporpaMMUPyeMoOro peJje
3HaueHue Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
F4 1-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXKUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
ABAPUA “ABapus”
OnpepenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJse
3HaueHHe Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MePEXOJIE B PEKUM
F5 2-e peJie '0OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
ABAPHUA “ABapus”
OnpepenisieT ycjoBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJe
3HaueHHUe Hagnucek [TosicHeHue
0 OTKJIDYeHO | Pesie HeakTHMBHO BO BCeX peXUMax paboThl
1 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
F6 3-e pesie '0OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPHU NepexXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpeneniseT BeJIMUNHBI, BBIBOAMMbIE HA AUCIIEN
3HaueHHe Hagnucek [TosicHeHue
WUupukanus MOCTOSIHHOM COCTaBJIs 0L e U
0 [+U - d+rms | cpegHeKBaJpaTUYHOI0 3HAYEHHUS TOKA U HanpshKeHus 1d,
F9 WHWKaLs Irms, Ud, Urms
1 1+U - d WHaukanusi TMOCTOSIHHOW  COCTaBJISIIOIIENR TOKa U
HanpsikeHus 1d, Ud
2 14U - rms WHaukauus cpefHEKBaJIpaTUYHOTO 3HAYeHUs TOKa U
HanpspkeHuda Irms, Urms
F11 UIABH. TIVCK BpeMsa nmiaBHOro BbIXOJ|a HaNpsDKeHHWA Ha 3aJaHHbIU YpoBeHb. /[Mana3oH 3Ha4YeHUH
-1y dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | m1aBH. BBIKI BpeMs ma1aBHOTO CHUXKEHUs HaNpsi>KeHUs 10 MUHUMaJbHOr0 3HaueHus. /[uama3oH
' " | 3HaveHud pyHkiuu ot 0 710 25 cek c marom 0,1 cek
F15 | HyoKH.IDeZes MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHusd B %. [luanasoH 3HadeHud yHkuuu ot 0%
TIpe J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. mpegen MakcuMasibHOe 3HaueHHe cUrHaja 3aZaius B %. /luanasoH 3HaueHU ¢yHkuuu ot 0%
px.1p J10 100%, Ho He MeHee 3Ha4YeHus yHkumu F15. luckpetrHoctb 0,1%
OyHKIMSA BKJIOYAET PEXUMbl CTAOWIM3ALUK WM OTPAaHUYEHUs] TOKA, HANPSDKEHUS,
MOIIHOCTH
F17 pexxuM 3HayeHue Haanuce [losgcHeHUe
0 HeT PeXXuMbl OrpaHUYeHHUs WK CTaOUIM3AIMU OTKIYEHbI
1 orp Id PexxM orpaHuM4yeHHs TNOCTOIHHOW  COCTaBJSHOIIEN
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BbIIIpsIMJIEHHOTO ToKa Id

Pexxum OTrpaHHUYE€eHHA CpeJHEKBAJPATHUYHOI'O0 3HA4Y€HHA

2 orp Irms
BBINPSIMJEHHOT0 ToKa Irms
3 cra6 1d PexkyM cTabuaM3anud IOCTOSSHHOM  COCTaBJISIONIEN
BBINPSIMJIEHHOTO TOKa Id
PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
4 ctab Irms
BBINPSIMJEHHOT0 ToKa Irms
5 orp Ud PexxM  orpaHuyeHUs1 TMOCTOSIHHOM  COCTaBJSIOLIEl
P BBINPsIMJIEHHOTO HanpsihkeHus Ud
6 Orp Urms PexXMM orpaHuveHHsl CpeJHEKBAaJAPAaTUYHOTO 3HAYEHUS
p BBINpPsIMJIEHHOT0 HanpsikeHus Urms
v 126 Ud PexxyuM cTabuju3alMu IIOCTOSHHOM COCTaBJIAOLIEeH
BBINPsIMJIEHHOTO HanpsihkeHus Ud
3 c1a6 Urms PexxuM cTabuU/IM3anuu CpeJHEKBAIPaTUIHOTO 3HAYEHUS
BBINpPsIMJIEHHOT0 HanpsixkeHus Urms
PexxuM cTabuau3anUyd IOCTOSIHHOM  COCTaBJISIIOLIEN
9 ct.lorp Ud
BBINpsIMJIEHHOTO ToKa Id ¢ orpanndenunem Ud
PexxuM cTabu/IM3alnuu CpeJHEKBAIPAaTUIHOTO 3HAYEHUS
10 ct. I orp Urms
BBINPSIMJIEHHOTO ToKa Irms c orpanuyeHuem Urms
11 1. U orp Id PexxyuM cTabuau3alMu IIOCTOSHHOM COCTaBJIAOLIEeH
) p BhINpsiMyieHHOT0 HanpsikeHUs Ud c orpanudyenuem Id
PexxuM cTabu/IM3anuu CpeJHEKBAIPaTUYHOTO 3HAYEHUS
12 ct. U orp Irms | BelnmpsAMJieHHOro HanpstkeHusa Urms ¢ orpaHnuyeHueM

Irms

CDYHKU,I/IH onpeaesdeT CKOpOCTb U TOYHOCTb CTa6I/IJII/IBaL[I/II/I HJIK OTPAaHUYEHHA

0 MegsienHas | MepasieHHasi cTabU/IM3alnusl, BBICOKAsi TOYHOCTh
1 cpefHsAs CpenHss crabuan3sanys, cpefHsisi TOYHOCTh
2 6bICcTpast BricTpast cTabu/ar3anus, HU3Kas TOYHOCTh
F18 | crabuiusanud
3 e BoicTpass mnpu OOJIBLIIUX OTKJOHEHUSIX OT VCTaBKH,
MeJ/lJleHHasl PU MaJIbIX OTKJIOHEHHUSIX
AHanornyno rubkas 1, HO ¢ ToOpaszio MEeHbUIUM
4 rubkas 2 .
OBICTPOAEUCTBUEM
OnpenenisieT MHHMMaJbHOEe 3HAueHHE HaNpPSKEHUsT Ha Harpyske B pexume
F19 H.npefen U | cTabuau3anuy HanpsipkeHUs. 3HadeHWe QYHKLMM He MOXeT NPeBbICUThH 3HAYeHHUe
dyuknuu F20
OnpenensgeT MaKCMMaJlbHOe 3HayeHUWe HaNpsHKeHWs Ha Harpyske B pexume
F20 B.pefien U | cTabuivsanuu HanpspkeHUs. 3HaueHUe QYHKIUU He MOXKET ObITh MeHbllle 3HaYeHUs
byuknuu F19
F21 . mpeien | OnpenenisieT MUHMMaJIbHOE 3HAaUYeHUE TOKA B Harpy3Ke B peXUMe CTabUJIU3al[UU TOKa.
P 3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHkunu F22
OnpefessieT MakCMMaJIbHOE 3HAaYEHHE TOKA B HAarpy3Ke B peKuMe CTabWIM3aluu TOKa.
F22 B. ipejien | 3HaueHue QPYHKIMU He MOXET NPEeBbICUTh HOMUHAJbHBIA TOK BBINPSIMUTEJNS U He
MOXeT ObITh MeHbllle 3HaueHus1 pyHkiuu F21
QyHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HavyeHUe Hagnucek [TosicHeHue
F92 | KoHTpOJb das
0 BKJIIOYEHA 3amuTa BKJIKYEHA
1 OTKJ/IIOYEeHa | 3alyTa OTK/IKYeHa
OnpepenisieT cnocob M3MepeHHUs BbIxoJAHOTro Toka Id
3HavyeHUe Hagnucek [TosicHeHue
JaTuyuK I+ U | BbeIxogAHOM TOK paBeH NOJyCyMMe HW3MepeHU#
O ”n ”n ” ”
F94 | Hsmepenue | I- nJ1tocoBoro” v "MuHycoBoro” fatyukoB Id = (I+ ul-)/2
BbIXo/lHO!1 TOK paBeH TMOKa3aHUsIM “TJIHOCOBOro”
1 JaT4YuK [+
gatyuka Id =1+
2 JaT4uK - BbIXO/JHOM TOK paBeH IOKa3aHUAM ~MUHYCOBOTo”
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natyuka Id =1I-

3 HeT BbIXo/1HOU TOK paBeH HyJo, Id =0

BkuitoyaeT WM OTK/IIOYAET 3dlIMUTY OT IOTEPH U3MEPEHHUA BbIXOAHOI'O HAITPAXEHUA ud

FO5 3amura Ud 3HadeHUe Hapnuce
0 BKJI 3aluTa BKJIOYeHa
1 OTKJI 3amuTa OTKJII4YeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HayeHHe Hagnucek [TosicHeHue
0 HeT 3HaueHUss BceX MNPOTpaMMHUpPyeMbIXx OJGYHKUUH He
V3MeHseTcs
Bce nporpaMMupyemMble byHKIUU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHue
F1 0 F17 2
Fo8 3aBOJ,. HACTP. 2 1 F18 1
F3 0 F19 0
1 Aa F4 1 F20 Unowm
F5 2 F21 0
F6 3 F22 IlHOM
F9 0 F92 0
F11 5 cek F94 0
F12 3 cek F95 0
F15 0 F99 1
Fl6 100% F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3HayeHus ot 1 o 247
OnpenesisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HayeHHe Hagnucek
0 1200 6uT/C
1 2400 6uT/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI + Onpenensier k03$PUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HayeHUeM
F103 KI - CHUTHaJIla C JJaTYMKa TOKAa W MOKa3aHWSIMH TOKa Ha AHUCIUIee MO “miocy” U “MuHycCy”
COOTBeTCTBeHHO. Ha mpeAnpusTHM HU3rOTOBUTEsNE OOBIYHO BBLICTABJEHO 3HAUYEHUE
6sim3koe k 1,00. Jlnanason 3nauyenuit ot 0,5 g0 1,75
F107 kU Onpenensier  k03pPUIIMEHT TMepeAadyd MO0 HANPSKEHUI MeXJy HW3MepeHHbIM

3HaYeHHEM U MOKa3aHUSIMH Ha AUCIIee HaNpsKeHUs. Ha npenpusTUN U3rOTOBUTEJIE
00OBIYHO BBICTaBJAEHO 3HaYeHHe 6JinM3Koe K 1,00. [luana3on 3HayeHuu ot 0,5 10 1,75

8. UHAnKanuAa AaHHBIX HA AHUCILJIee

B Ta6usiuie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXKHUMOB.

Pexxum

OTob6pakaeMble JJaHHbIE

['OTOBHOCTB

1-s ctpoka Hagnuce “I'oToBHOCTB”

24




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

2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=50%,
U3=250B, I3 =66 A.

1-a crpoka Kog dyHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOE MOsiICHEHHE

1-4 cTpoka BesimumHa 3a/jal011ero CUruana

2-1 cTpoka BesMuyrMHa TOKa Harpys3kH, BBIXOJHOI'O HaNpsKeHUs
TeMIepaTypa paauaTopa Hanpumep, [d=45 A, Ud=100 B( noctosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTU4YHOE
3HavyeHue), Tp=35 C.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.

PaboTa y
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOXHbIe HeHCIIPAaBHOCTH U CIIOCOOHI UX YCTPaHeHHUA
Bo3MoxHBIe HEMCIIPAaBHOCTH U CIIOCOOBI MX yCTPaHeHUs NPUBe/eHbl B Tabsule 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanuce Ha IlosicHeHUue
WHJMKaTope

N Omu6Ku

YCcTpoHCTBO He 0GHAPYKHUBaET Halpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs

Hanpﬂmeﬂne Ha BBIIIPAMHUTEJIb HE Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
noaaHo HallpA>KeHH4, I[MPpaBHUJIbHOCTHU
MNOAKJIIOYEHHA

Om?2 HeT CUJIOBOH ceTH! " "
He Bk/lOYeH aBTOMaTH4eCKUH | BKIWOYUTH aBTOMaTHU4YeCKUH

BBIKJIOYATeJIb BbIKJ/IKOYATEJIb

C/JIMIIKOM HHU3KO0e HalpshKeHHe Y6eauThcs, 4TO HANPSPKeHHE B CETU
ooJsibiie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs MUTaHUSA
CUCTEMBl  yHpaBJeHUs HWJM  [poBaJl  CUIOBOTO  HaNpsKeHUs
JUINTEJBHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee TOBeJeHHe
BBINPSMUTENS omnpejensieTca 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeImpAMHUTENb BOUAET B pexXUM “['0OTOBHOCTBL” MOCJ/e MOJa4Yu
koMaHgb! “Ctomn”

poBaJ

Ow3
HanpsxkeHus!

Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHas npuynHa JenicTBUs

HEI/ICHpaBeH BEHTUJIATOP Y6e,LII/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHJIATOPA

Owm4 HeperpeB! 3aCOpeHbI BEHTHJIALLKMOHHbIE npO‘{I/ICTI/ITb BEHTUJIALLMOHHBIE
2KaJIIO3H 2KaJIKO3U OT IIbIJIKM MU MyCOpa

BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MeCTe npesbimaer 40 C.  YcTaHOBUTBH
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BBIIPSAMUTENb B Jpyroe
MPUMEHUTh BHENTHUHN 06/1yB

MEeCTO,

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBSI3U MEeXAY
Ow5 wiaTamul ZApyT C pYyrOM JaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoJie | [Ipo3BOHUTEL BbIXOJ, BBIIPSIMUTEIS
BBINPSAMUTEJIA Ha Ha/iM4yue Mexxdpa3Horo
KopoTkoe KOPOTKOT0 3aMbIKaHHA U
Our7 3aMblKaHue! 3aMblKaHHUA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
IpeBbIIaeT HOMWHAJBHBIA TOK | HallpsoKeHHUE; yBEJMYUTh
Om10 [leperpy3ska BBINIPAMUTEJIA B TeyeHUe | CONPOTUBJIEHUE HAarpy3Ku
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHsAA HEHCIIPaBHOCTh OTnpaBUTb B peMOHT
OpuH M3  JAaTYUMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs QYHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Om 12 Hencrpase pasa 6oJibllie Jpyroro HeuCIpaBHbINA JAaTYUK, HACTPOUTD
JaT4yuk Toka Id
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMEeHHUTbD ero
HeucnpaBHoOCTb 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
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4X KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIKW PaBHO 0

Bo3mo:KkHasi npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHHE

L[enedl ynpaBJjeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHUE
¢yHkuuu F2 - BbIOGOp MCTOYHHUKA
3a/jal0l1ero CUrHajia

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

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTPEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omu60ok

BeInpssMUTENIb MEpexXoAuT B pexxuMm ‘PaboTa”, curHaa ymnpabJ/ieHUS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IMOJKJYeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepHUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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HeT omin60ok

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

Bo3MoxHasg npuYnHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF1,
MPOBEPUTH HaIW4YMEe HaNpSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJNYECKH “3aBHCAeT’, JaHHbIE Ha
WH/IUKaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOANYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcmoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu mojavye Hanmps>KeHUs Ha BBINMPSIMHUTEb Ha HAarpyskKe MPUCYTCTBYET
HanpsikeHUe, XOTs KoMmaHJa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXxoJuTcs B pexkuMe “'oTOBHOCTB”

Bo3MoXkHas NpUIUHA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/INYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHU4Yeckoe O6GCAYKMBaHUE BBINPSIMUTEJSI NPOU3BOAUTCS HE pexke OJHOr0 pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B cebs:

A) KOHTPOJIb KpenJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSI?KKAa BUHTOBBIX COeJIMHEHUH;
B) yjaasieHue NbLIK U TP3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXKHUMA.

11 MapkupoOBKa BBINIPAMUTEIA

11.1 Ha ka1l BbINPSIMUTEJb HAHOCATCS:

A) Ha3BaHUeE BbIIPSAMUTEJIS;

B) o603HaueHHe NUTAIOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMeED;

E) rog usrotossieHus.
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12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTEJSI NPOU3BOJAUTCSA B KapTOHHYI KOPOOKY WJIM JlepeBsHHbIN
ALUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

13.1 BpIIpsAAMUTENb XPAaHUTb B 3aKPBITHIX MOMELIEHUSX B KAPTOHHBIX KOPOOKaxX HJIU
JlepeBAHHBIX AIMKaX [IPU CIeAYIOLUX YCA0BUAX:

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

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B noMelleHUU He JJO/DKEH COJlepKaTh NbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 BoinpssMuTe/b B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMnepaTtype oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TBH-3-L-230 cci i e e 1T

PYKOBOZCTBO MO 3KCIIYATALMHU .veerunveernreeersnreerseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

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

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Tab6siuna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-L-230-250 560 602 638 840 790 | 194 | Boatbr M12 33
TBH-3-L-230-315 560 602 638 840 790 | 194 | Boatbl M12 37
TBH-3-L-230-400 660 702 738 940 890 | 222 | Boaret M12 48
TBH-3-L-230-500 760 802 838 | 1000 950 | 222 | boaTer M12 50
TBH-3-L-230-630 760 802 838 | 1000 950 | 222 | Boatet M12 55
TBH-3-L-230-800 760 802 838 | 1000 950 | 222 | Boatet M12 60

TBH-3-L-230-1000 | 760 802 838 | 1000 950 | 222 | boaTer M12 64
TBH-3-L-230-1250* | 760 802 838 | 1300 | 1250 | 282 | BoaTet M12 75
TBH-3-L-230-1600* | 760 802 838 | 1300 | 1250 | 282 | boatbel M12 85
TBH-3-L-230-2000 HanosbHbil mkad 1600x800x400 120

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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