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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 “TBH-3-P-230-A” , “BbinpsAMUTENB” WU “YCTPOHCTBO”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HanpsbKeHUs1 W PeryJMpoBaHUs ero JAeWCTBYIOLIero 3HayeHUs Ha aKTUBHOM U aKTUBHO-
WHAYKTUBHOW Harpyske C BO3MOXXHOCTbIO CMeHbl MOJISPHOCTH BbIXOJHOIO HAMpPSHKEHUS.
PerynvpoBaHue OCylLleCcTBJS€TC 3a CYET M3MeHeHHUs yrJja 3aJep>KKH OTIHPAHHUS CUJIOBBIX
TUPUCTOPOB.

BeinpsiMUTENb HEJIb3s1 MUCMOJIb30BATh JJIs 3JIEKTPOMUTAHUS €MKOCTHOM Harpys3ku(
npeo6pas3oBaTey 4acTOThbl, AaKKyMyJsTOpHas OaTapess W T.I.) U NPUOGOPOB, COAepKaLIUX
3JIEKTPOHHbIe CXeMbl( KOMIIbKOTEPHI, NPUHTEPbl, TeJEeBU30pPbl, TEJEKOMMYHHUKAI[MOHHOE
obopyZioBaHUE U T.[.). ITO MOXKET NMPUBECTH K BBIXOAY U3 CTPOsS KaK BBINPSIMUTEJIS, TaK U
NMTaeMblx NpUO6OpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a MOJIOMKY OGOpYAOBaHHS HeceT
NOTPeOUTEJIb, 2 FTAPAHTHUHHBIE 06513aTE/IbCTBA U3TOTOBUTEJIS HE JIEUCTBYIOT.

1.2 PerysvpoBaHHe HanpsbKeHUs] HA Harpys3ke OCyIeCTBJISETCS OJHOBPEMEHHO IO BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.3 BoinpsAMuUTEb MOXKET IPUMEHSATHCS KaK [/l pyYHOTO pEeryJIMPOBAaHUS HANPSDKEHUS Ha
Harpyske, AJig 4yero npejHa3HayeHbl KHONKU W NepeMEeHHBbIM pe3ucTOp Ha NepejHeud MaHe U
mkada, Tak ¥ JUCTAHIIMOHHOTO yIpaBJieHUs B COCTaBe CUCTEMbl aBTOMaTU3alMu. B kauecTBe
yHpaBJSALAX CUTHAJIOB MOTYT NPUMEHSAThCS:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay paspelneHuss [yii paboThbl BBIIPSIMUTES MOXKHO MOJaTh KaK BPYYHYHO C
NOMOIIbI0 TyMb6Jiepa Ha JIMLEBOM MaHeJsH, TaK U JAUCTAHLMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCd MyTeM
IpOrpaMMHUPOBAHUS.

1.4 BoinpsiMUTeIb SIBJASETCS MUKPOINPOLLECCOPHBIM MNPOrpaMMHUPYyEMbIM YCTPOUCTBOM.
Bce 3anporpaMMupoBaHHbIE M10JIb30BaTe/IEM YCTaBKU XPAaHATCSA B 9HEProHe3aBUCUMOM NaMATH
MHUKPOIpPOIeccopa.

1.5 BeinmpsiMUTe/ib OTOOpPAKAaeT Ha JUCIJIee TeKyllhe JJaHHble O BeJWYHWHEe 33/al0Lero
CWUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSKEHUH, peXuMaxX paboThl, 3HAYEHHUS
NpPOrpaMMHUPYeEMbIX YCTABOK U KOJIbl OLIIHOOK.

1.6 BeimpaMuTesb KMMeeT IUMPOKUM KOMIUIEKC 3alldT U aBTOAUATHOCTHUKH,
obecrieyrMBawIIUX  HaJle)kHOoe  QYHKUMOHUMpPOBaHME  yCTPOWCTBA U  CBOEBpPeEMEHHOe
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

Tabsnna 2.1 - Texuuueckue xapakrtepuctuku TBH-3-P-230-A

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CriakuBaw Ui GUIAbTP Het
PeBepc EcTb
YnpasJienue ¢pazamMu CoBMecTHOe
Hasnnyve BBOJHOr0 aBTOMaTH4YeCKOI0 Jla
BBIKJIKOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMHHa/NBHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000, 4000

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpolueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbIH
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

Bxopn ynpaBiieHusi / 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

Kupako-kpucraminyeckut MHAUKATOp 32-
CUMBOJIbHBIH, 3 CBETOAMO/A

AOHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpammupyembix pese 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“T'oTroBHOCTB”

3anuTa: KOpOTKOe 3aMbIKaHHE HA BbIXOJIe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auiuTa: noteps ¢da3bl UM “caunanue” gpas JJIeKTpOHHasi
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51n- 10 cek, [=1,25 1 - 30 cek, I=1,1 In -
CpelHEKBaJJpaTUYHOEe 3HaUYEeHHe) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
To4yHOCTb MOAAEPKAHUS TOKA B peKUMe 20 T
cTabuIM3al MU TOKA
BpeMs cTabu/iM3alK TOKA TIPU CKaYKe
HaMNps>KeHUsl CETH WM Harpy3ku Ha 10% B 2..3 cek
peXuMe CTabun3aluu ToKa
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HanpshKeHUs B peXXUMe CTabuau3anuu 2% Un

HanpsKeHUsl
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BpeMs cTabuim3zanuu BbIXOJHOTO
HaNps»KeHHUs NPU CKauKe Hamps>KeHUs CETU
WM Harpysku Ha 10% B pexxume 2.3 cex
CTabuIM3allMU HanpsiKeHUs
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcHUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsuus 2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JuauTtenbnbil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTusa 12 mecsueB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcsd Aom. niata RS-485

[l paboThbl BBINPSAMUTENS Heo6X0AMMO JBa HanpsbkeHWsA. OfHO HalpshKeHUe yepes
TUPUCTOPBl KOMMYTHUPYETCS Ha HarpysKy — OHO Ha3blBaeTCsl CUJIOBBIM HallpsKeHHUEM; Apyroe
HanpspKEHWe HCIOJIb3yeTCsl JJs NUTAHWS CHUCTEMbl yIpaBJeHHWs - OHO Ha3bIBaeTCs
BCIIOMOTaTe/IbHbIM. BcrioMoraTesibHOe HalpsiKeHHe peKOMeHJyeTcs INojAaBaTb OT JIMHUK C
“QUCcThIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPbIX OTCYTCTBYIOT UCTOYHUKH CUJIbHBIX MOMEX,
TaKHUe KaK CBAPOYHbIE alNapaThl, 3JIeKTPOABUTATEH U T.J,.

2.2 BeimpaMuTe b IpeiHa3HaYyeH /19 9KCIJIyaTalluy B Ce[y0LIMX YCI0BUAX:

A) 3aKpbIThble B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHcalur
BJIary;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODPS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYrUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee YCTPOMCTBO.
BHemHuM BU/| BBIIPAMUTEJISA IPeCTaBJIeH HAa pUCYHKe 3.1:
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PucyHnok 3.1 BHellHU# BUA BbINPSIMUTESA

Ha nvneBo#l maHesiM pa3MellaloTcs 3/1IeMEHThI UHUKALUKU U yIpaBJeHHUs:
A) cBetoauobl “B” u "H”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') rym6sep "HanpaBienue”

J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;

E) kHonku “Ilp.”, “@®”,”>", ”<” i1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;

) py4ka BCTpoeHHOro NepeMeHHOI'0 PE3UCTOPa;

3) KHOIIKa aBapUUHOI'0 OCTAHOBA.

BuyTpu mikada pazMeniarTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayH( 3 IUTYKH);

B) paauaTop oxsaxKaeHuUs;

[') maThl CUCTEMBbI YIIPaBJIEHUS;

) knemMHas kosioaka XT1 [i/i1 NOAK/II0YEHHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikIO4YaTeab QF2;

K) natumku Toka (2 IITYKH)

3) BEHTU/ISAATOPDI OXJIAXK/EeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

B kayecTBe peryJMpymollero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YyIOTCSA TPU TUPUCTOPHBIX
MOAYJSl, KaXKJAbld M3 KOTOPBIX COAEPKUT MO0 JBa TUpUCTOpa. CHJIOBOEe HampsiKeHUue
noJikjro4yaeTcss K cBoboaHbIM 3axkuMaM QF1. Ha suueBoil maHenn pasMelleHbl 3J1€MEeHTbI
WHJWKALMU ¥ yIIpaBJeHHUs. BHelllHHe MPoBo/a U KabeJsu JJisl NOAKJIIYEeHHUs HalpsHKeHUs CeTH,
HarpysKu W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HKHeN cTopoHbl. llenu ynpaBsieHUs U
CUTHa/IM3aliU MOAK/II0YATCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJAeHHUs.
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PexxuMbl pabOoTEhL

BoinpsiMuTe b B 11060 MOMEHT HAaXOJUTCS B OJJHOM M3 PEXUMOB PabOThl. ITU PEIKUMBI
nepevyucaeHsl B Tabsule 3.1.
Tab6siuna 3.1 PexxuMbl paboThI BHITPSIMUTE S

HasBaHue pexuma

[TosgcHeHue

“ToToBHOCTBL”

B 3ToM pexuMe MMIYyJIbChl YIpaBJieHUs] Ha CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YcTpolCcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLIMK pexuM. Ha wuHAMKaTOpe B IepBOH CTpOKe
oToOpakaeTcs HaAnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HAaYeHHUe CUTHaJIa 33/laHUsl

“Pabora”

B 3TOT pexuM BBINPSAMUTENb NEPeXOJUT IMPHU HAJWYMU KOMaHJbI
“PaboTta”. Ilpy 3TOM Ha BCe TUPUCTOPHI MOJAAIOTCH yHpaBJAKLIAE
MMIYJIbCh], HA Harpyske NpUCYTCTBYeT HampspkeHHe. Ha uHaukaTope
OoTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHON TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“ABapus”

B 3TOT peXuM BBINPSMUTENb MEPEXOJUT MPU PErucTpanuu KaKou-
JIUO60 aBAapUUHOU CUTyaluu. MMMIyJsibchl yIHpaBjeHUsST Ha CHJIOBBbIE
TUPUCTOPBI He TMOJAITCA. YCTPOMCTBO He peardpyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
OTCYTCTBUS aBapuMHOM CUTyal U BBINIPSIMUTEJb MOXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “loToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HaCTpOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYIed MOJIe/IU BbIIPSIMUTEJIS ).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPYKTUBHO BBINPSIMUTE/b BBINOJHEH B BHUJE METAJJIMYECKOTO HABECHOTO WJIH
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl U MHAUMKALUY BbIIPSAMUTE NS

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoguon “B”

Foputr B pexume “Pabora” mpu mNOJI0KHUTENBHOW MOJSPHOCTHU
BBIXO/IHOT'0 HaNPsX)KeHUs

Csetoguon “H”

Foput B pexume “PaboTa” mpu OTpULATENbHOU MNOJSIPHOCTH
BBIXO/IHOT'0 HANPsKEHMUsI

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

Tym6sep “HanpaBiienue”

11 M3MeHeHUsl NOJIIPHOCTHU BbIXOJHOTO HANpsKeHUS B PYYHOM
pexume

KHonka “IIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

[ BbiOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSAThb ee

Knonka “®”
3HAYEeHHUs.
KHomnka “>" Jl/1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMHUPYEMO BeJIMYHHbBI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe J11 HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUsl IpHU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHavyeHHWe kj1eMM KaeMMHbIX Kosoaok XT1, X1, X2 u X4 npuBejieHo B TabJuule 3.3.

KinemmHble konogku X1, X2 1 X4 pasMelaloTcA Ha IJ1aTe yIpaBJieHUs

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne Hasnauenue
KneMMHuK llenb
KJIEMMBI

XT1 1 +U Bbix | [l coequHeHus1 ¢ Harpy3kou( Beixog “nuiroc”)

XT2 2 -UBbix | Jlng coequHeHus1 ¢ Harpy3kou( Beixon “munyc”)

X1 1 3B Hanpsxenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu avasorosoro curdasza 0.10 B

X1 3 lynp Jis moiauyu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHUs

X1 6 Ay g noga4y CUrHasia JYCTaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X2 6 +/- [ JUCTaHLIMOHHOTO U3MEHEHUS MOJIAPHOCTH BBIXOLHOTO
HanpsKeHUs

X2 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
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O6mmumit | O61UHA KOHTAKT 1-ro mporpaMMHUpyeMoro peJie
X4 2 P1
X4 3 H3 P1 HopMaibHO-3aMKHYTbIN KOHTAKT 1-ro MporpaMMUpyeMoro
pese
X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IIPOrpaMMHMPYEMOT0 peJie
O6wuit | O6LMI KOHTAKT 2-T0 IPOrPaMMHUpPyEMOTO peJie
X4 5 Py
X4 6 H3 P2 HopMa/ibHO-3aMKHYThIN KOHTAKT 2-I0 IPOrPpaMMHUPyEMOro
pese
X4 7 HP P3 HopMa/ibHO-pa30OMKHYThIM KOHTAKT 3-TO
IPOrpaMMHMPYEMOTI0 peJie
O6uui | O61UMI KOHTAKT 3-Ir0 MPOrpaMMHUPYEMOTO peJie
i 8 P3
X4 9 H3 P3 :')I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAaKT 3-T0 IPOrpaMMHPYeMOro

3.5 Br160p cnoco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMmbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia” Wau
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KoJsioAku X1, 03HavyaroT koMaHay “Cton”.

M3MeHeHHWe NOJISPHOCTU BBIXOJHOTO HANPSDKEHUSI MOXKHO OCYLIECTBUTb  MECTHO -
nepeBOJiOM PYyKOSITKU TyMb6Jiepa "HampaBsieHue” B nosioxkeHus “Bnepen” wiau "Hasap” - wiau
JUCTAHUOHHO NMyTeM 3aMblKaHUs/pa3MbIKaHUS KJIEMM 6 U 7 KJIEMMHOM KOJIOJKHU X2.

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

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

3.6 Br160op 3azato11ero curyuasaa

YnpaBiATb YpOBHEM BBIXOJAHOIO HAINpPSXKEHUA BBINPAMUTENS MOXXHO MECTHO WJIH
JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuWe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHasia, a HaKaTHUe U yZiep>KkaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpoeHHBIM INepeMeHHBIM pe3ucTOpoM. HaxoxJeHHe DUCKM DPY4YKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLMOHHOTO YIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

lleny ynpaB/jeHUs TMOJK/IOYAIOTCA B COOTBETCTBUM CO CXeMaMM HOAKJIIOYeHUs (
npuaoxeHve A) u Tabauued 3.3. Bpibop uCNOJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesinuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCILJIee B MPOLIEHTAaX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.
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3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIAKYEHUS

[loBesieHMe BBINPAMUTEJIS IOC/E IPOBaJia CUJIOBOTO UJIM BCIIOMOTaTeJIbHOTO HallpSXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IepPEXOAUT B pexkuM “PaboTta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS coob1leHre 06 ouirMbKe. B TakoM MoJ/10keHUU BbINPSIMUTE/b 3a0JI0KMPOBAH U Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yHpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMHUpyeMbIx pese. B 3aBucuMocTH OT 3HaueHUs GyHKUUM F4-F6( cM. myHKT 7) pese
MOTYT ObITh HEAKTUBHBIM WJIM BbINOJHATD QYHKLHUIO CHTHAIM3ATOpa CIeAYIOLUIUX COOBITUH:

A) BeinpsiMHUTeIb HAX0JUTCS B pexxuMe “'oOTOBHOCTB”;

B) BeinpsaMuTesb HaXoA4UTCs B pexxuMe “PaboTta”;

B) BoinpsiMUTE/Ib HAXOAUTCSA B pexkuMe “ABapusi’.

KoHTakThl NIporpaMMUpyeMoro peje MOxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9. IlocTosiHHAA cocTaBJdOUIAg U CpeJHEKBaJpaTUYHOe 3HaYeHHe. Bbi6Op mapameTpoB

MHAWKAUU
B o06weM ciaydyae BbIXOJHOE HampshKeHHe W TOK BbINPSIMUTENS He SBJSIOTCA
NOCTOSIHHBIMH, a COJlep>aT IIOCTOSIHHYI0 W IMepeMeHHYK CcocTaBJsolled. Biarogaps
nepeMeHHOU COCTaBJIsALIed HaNps>keHUeE U TOK B Harpy3Ke UMeIOT MyJIbCUPYIOLIMNA XapaKTep.
10
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[ToaToMy Heo6X0AKMMO pa3zessaTh NOCTOSSHHYI0 COCTABJISIIOIIYI0 TOKA U HanpsbkeHus Id u
Ud u cpesHekBaapaTuuHble 3HauyeHUs1 Urms u Irms.

Beanyunbl Ud u Id HE06X0AMMO y4YUTBHIBAaTh NPU NUTAHUU OT BBIIPSAMUTENST 0OMOTOK
3JIEKTPUYECKUX MALIWH U 3JIEKTPOMAarHUTOB, TaK KaK UMEHHO NOCTOSIHHAsA COCTABJISIIOILAsA TOKA
onpezesiseT BeJIMYMHY MarHUTHOIO MMOTOKA, @ 3HAYUT Y 3JIEKTPOMarHMTHOTO MOMEHTA.

CpesHeKBaJjpaTUYHOE K€ 3HauyeHHe HeoOXOJAMMO YYUTBbIBAaTh, €CJAM Harpy3ka HOCHUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEHTHO 3Ha4e€HHUIO TOKa( WJIM HaNpsKeHHUs), KoTopoe OyeT
BbI3bIBaTh TAaKOM >Ke TEeNJIOBOW HarpeB B aKTUBHOW Harpys3ke, KaKk MU CyMMapHOe [eHCTBUe
NOCTOSAHHOU 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 MPAKTUYECKH HYJIEBbIX
nyJbCalUsiX BbIXOJHOTO HaNpsi>KeHHUs( HET MepeMeHHOW COCTaBJSIOLel), BO BCEX e HHBIX
caydasax Urms>Ud, Irms>Id.

C nomouibio dpyHKIMU F9 M0oKHO BbIOpaTh MapaMeTphl AJ1s1 UHAUKALIMU Ha JUCILJIee:

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

- Ecnv 3Havenue F9=1, To Ha gucniee oTo6paxkatorcs: Id, Ud;

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

3.10 Hu>kHUM ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHuUs
HuwxHUNA U BepxHUHM TMpejiesibl PeryJUpoBaHUsS COOTBETCTBYIOT MHWHUMAJbHOMY H

MaKCHMaJlbHOMY 3HA4Y€HHUI0 YNPAaBJSAIILEr0 CUrHajla. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTHUChb PEryJUpPOBaHUE BbIXOJHOIO
HanpsDKeHUsT B MPOIEHTAX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HauyeHUE JJIS1 HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JlManasoHe — OT HYJIsSl 10 MAKCUMaJIbHOT'O BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3a/jlaHre 3HaYeHU W HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jijisi $a30BOro MeTo/a
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 3aJlaHHOe 3HaueHue. JlaHHas QYHKIUS I03BOJISIET
TOYHO OTpPaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUsA
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHUeM ycTaBku F17, a BeJlM4uMHA MaKCMMaJbHOTO
ToKa 3aAaeTcs yctaBko F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BesuduHa Id, a npu
F17=2 - BesinunHa Irms.

3.12 PexxuM cTabUIN3AMY TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alLMU TOKA, B KOTOPOM CHUCTeMa

ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsIeT yINpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TAaKHUM
06pa3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJisTopa, BpeMs CTAaOWJMU3allMU TOKa NPU CKAuKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3ajJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIOYAETCHI U OTKJIIOYAETCs NMPOrpaMMUPOBAaHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cm. nyHkT 7). [Ipu F17=3 crabunusupyetcs BennuyuHa ld, a npu F17=4 - Besinurna Irms.
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3.13 PexX¥M orpaHUYeHUd HaNpsAKeHUd

[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs] HANpPsKEHUs, B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJsloliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOOBI BBIXOJHOE HaNps>KeHHWe Ha HarpyskKe He IMpPEeBBICUIO 3aJlaHHOe
3HayeHHe. PyHKLUSA BK/IOYAETCA M OTKJHOYaeTcsd NporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HanpsbkeHUs1 3aaaeTcs yctaBkodl F20( cMm. nmyHkT 7). [lpu F17=5
orpaHuuuBaeTtcs BesnunHa Ud, a npu F17=6 - BesinuuHa Urms.

3.14 PexxuM cTabuaM3aMU HaNpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa yIpaBJIeHUS aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa THUPUCTOPHI
TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBaTb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpSDKEHUsI CeTH, BpeMs
CTabWJ/IM3alMM NPU CKauyKe CeTeBOro HampshKeHUs MM Harpy3kd Ha 10% - 2.3 cek. CurHan
3a/aHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYaETCA U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTraBku 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 peXuMe CTaOWJIM3aLMM TOKa C OJHOBPEMEHHBIM
OrpaHUYEHHEM HaIpsKeHUs, B KOTOPOM CHCTeMa YINpaBJeHUs aBTOMAaTUYeCKU H3MeHsSeT
yopaBJisilollilee BO3JeMCTBMe Ha TUPUCTOPbI TaKUM 00pa3oM, 4YTOObI NOAJEPXXUBATb TOK
Harpy3KHy Ha 3aJlaHHOM YpPOBHe, OJJHOBPEMEHHO C 3TUM He J0NycKas NPeBbIIIeHUA YCTaBKH 110
HanpspkeHuto. CUTHa/ 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hampumep I3 = 27 A. OyHkuus
BKJIIOYAeTCA U OTKJIIOYAeTCA NporpaMMUpoBaHueM ycTaBku F17, BeJMYMHAa MUHHUMaJbHOIO M
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkamu F21 u F22, MakcuMasibHas BeJIMUMHA HANPSKeHUs —
¢yuknueit F19( cm. nyHkrt 7). [Ipu F17=9 ctabunusupyetcs BearurHa Id v orpanunuuBaetcsa Ud,
anpu F17=10 - ctabunusupyeTcs BeJuurHa Irms v orpanuuyuBaetcd Urms.

3.16 PexxuM cTabUIM3aIMY HAPSXKEHUS C OTPaHUYeHUEeM TOKa

[IpeobpasoBaTesb MoXKeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OJJHOBPEMEHHbIM OrpaHUYEeHUEM TOKa, B KOTOPOM CHUCTeMa YIpaBJIeHHWS aBTOMaTHYeCKHU
M3MeHseT ynpaBJsiiollee BO3JeCTBMe HA TUPUCTOPbI TaKUM 06pa3oM, YTOOBI MO/ lepP>KUBATh
Hallps>KeHWe Ha Harpyske Ha 3a/laHHOM YypOBHeE, OJHOBPEMEHHO C 3THUM He [J0IycKas
npeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3aZjaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. @yHkuua BKJIHOYAeTCAd U OTKJIK4YaeTCd NMporpaMMupoBaHuveM yctaBku F17, BesnnuuHa
MUHHMaJIbHOTO M MaKCUMaJIbHOrO HalpshKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKcUMMaJibHasl BeJIMYMHA Toka — ¢yHKuuen F22( cMm. nyHKT 7). [Ipu F17=11 cTabunusupyercs
BesnunHa Ud u orpanmyuBaetcs Id, a nmpu F17=12 - crabuausupyercd BesudydHa Urms u
orpaHuyuBaercd Irms.

3.17 YcTaHOBKA CKOPOCTU OTPaHUYEHUS U CTAOUJIU3ALUUN

B nmnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 33aJaHHbIX BeJWduH. Jlisg 3toro umeercsa o¢yHkiua F18, koTopas moxeT
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAOUJIM3ALMU MM OTPAaHUYEHHUs] MAaKCUMaJIbHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCThb CTabuaU3alMu. TOYHOCTb CTaOUJIM3aLUU
HanpsKeHUs1 Ui Toka - 1% OoT HOMUHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKayKe CeTeBOr0 HaNnpsbKeHUs UK Harpy3ku Ha 10% - 5..6 cek;
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- 1 - cpepgHaa. CkopocTb CTabuaM3alUM WJIA OrpaHUYEHUs CpeJAHdAs, IpPU 3TOM
JlOCTUraeTcsl CpesiHsAsA TOYHOCTb CTAbUIM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSXKEHUd WU
TOKa - 2-3% OT HOMHHAJIbHOTO HaNps>XKeHHUsl CETH, BpeMsl CTabUIN3al U IpU CKauKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOPOCTb CTAOU/IM3ALUU UM OrpaHUYeHHUs ObICTpas, IpU 3TOM TOYHOCTb
cTabuansanMy HU3Kasg. TOYHOCTb CTAaOW/IM3allMM HanpsbKeHUs WJIM Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTaOW/IM3allMy NMPU CKayKe CeTeBOr0 HalpshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkag 1. CkopocCTb cTabW/IM3aLUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUJIN3UPYeMON BeJUYUHBI OT 3aJaHHOM M OoJiee MeJJleHHas MO Mepe NPUOIMKEHUS
CTabUJIN3UPYeMON BeJMYMHBbl K 3aJaHuio. Takod BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXOJALLEHN /11 HeJIMHEMHOW Harpys3KHy;

- 4 - rubkas 2. AHaJIOTUYHO NpeAblAYIIEMY, HO C TOpa3/io0 MeHbLUIMM OBICTPOJENCTBUEM,
caMas MeJlJIeHHbIY U3 BCeX BApUAHTOB.

3.18 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsiMmuTesnb MMeeT cnenuaibHylo GyHkuuio FI98( cM. myHKT 7), MpU COXpaHEHUMU B

MmaMATHU KOTOpOﬁ 3HA4Y€HHUA paBHOI'o 1, Bce MoJib30BaTeJbCKHE YCTAaHOBKH CTHUPAIOTCA, 4 HA UX
MECTO 3allMCbIBAOTCA 3aBOJICKHNE 3HAYEHHNA CIJYHKU,I/II‘/JI.

3.19 3anuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3a1LUT:

A) 3amMTa OT KOPOTKOI'0 3aMbIKaHUS SIBJSIETCS AYOJUPOBAHHOU U 00eCreYrMBaeTcs AByMs
coco6aMu: 3JIeKTPOHHBIM M 3alljdTa aBTOMaTU4YeCKHMM BbIKJAwouyaTeseM QF1l. JekTpoHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIPOLLECCOPOM CUTHAIOB, HOCTYMAOL[AX
OT JAaTYMKOB TOKa. [Ipy npeBbIlIeHMH MITHOBEHHOI'0 TOKa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLLee
coobiieHre. B caydae HecpabaTblBaHUs 3JIEKTPOHHOM 3aUlWThi( MO NPUYUHE BHYTpPEHHEU
HEHUCNIPaBHOCTU WJM c6Oe HacTpoeK) INpPU KOPOTKOM 3aMbIKaHUMM HArpysky 006ecTOYMUT
aBTOMaTHYeCKUM BbiKaO4YaTe b QF1.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [  COXpaHEHHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPH JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHWHa/JIbHOEe  3HauyeHWe TOKa  BBIIPAMMUTE . 3alluTa  fABJASAETCd  3JIEKTPOHHOM.
Mukponpoueccop HenpepblBHO M3MepseT TOK Harpy3kd M HaAKallJIMBAaeT 3HAa4YeHUe BpeMf-
TOKOBOTO HHTerpaJjla U CpaBHHUBaeT ero C yCTaBKOH, MPU MNpeBbIIIEHUU KOTOPOH CHUMAET
MMIYJbChbl YIpaBJeHUS C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
BBINPAMUTeEJA O6JIOKHMpYeTCA Ha 3 MUHYTHI, NI0CJI€e Yero OH nepexojuT B pexxuM ‘[oToBHOCTB”
ecJIM nmojaHa koMaHza “Crom”.

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

B) 3amwuTa oT meperpeBa pazuaTopa obecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbIBHO ONpalluMBaeTcd MHUKpompoueccopoM. IlpegenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
6JIOKMpyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocsie 4ero BbIK/JIIOYAIOTCA
BEHTUJIATOPBI OXJIQXKJEHUS U BbINPSMUTENb NIepexXoJUT B pexxuM “T'oTOBHOCTB”, eciv nojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Clydyae OTCYTCTBUSI OJHOM WJIM HeCKOJbKMX da3 WM B Cjlydae MX
“ciunanuga”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHUSA
¢yukuu FO92( cM. nyHKT 7).
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) 3audTa OT HEMCHPABHOCTU JaTyMKa TOKa. B ycTpoiicTBe A/ U3MepeHHUs] BbIXOJAHOTO
Toka Id ucmosnb3yeTca ABa AaTydMka TOKa, “IJIIOCOBOW” M "MHHycoBou”. Cnocob HM3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Id BbluMcCisieTCS KaK NOJyCyMMa M3MepeHUH ABYX AaTuyukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AAaTYHMK HM3MepsieT B 2 pasa
6oJibllle APYroro BblJaeTcs OMIMOKa 12, cUrHaJW3UpyloLias 0 HEMCIPABHOCTHU JaTyMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[locsie 3TOro MOXXHO yCTaHOBUTB:

F94=1 - Id = ] mu1o0¢;

F94=2 - Id = | Munyg;

F94=3-1d = 0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJie/INTb HEUCNPABHBIU JaTUYUK
WM OTperyJMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosb3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTU 060UX JAaTYUKOB TOKA.

E) 3amuyTa OT HEUCIPABHOCTHU L|eNM U3MeEPEHUs1 Halps»KeHUs cpabaThIBAET, €CJIM CUCTEMA
ylpaBJieHus u3MepseT 3aBeJOMO HeBepHble 3HaYeHUs BbIXOJHOTO HaNpsKeHU. 3aliuTa MOXeT
ObITh OTKJII0YeHa ¢yHKIMel FO5( cMm. myHKT 7).

[Tocsie cpabaThiBaHHUS 3alUThI [IJIs1 ee c6poca HEOOX0JUMO CHATh CUrHas “"PaboTa”.

) samurTa oT BHyTpeHHed HeucnpaBHocTu “Om5 HeT cBsA3W Mexay maatamu”
buKcrupyeTcs NpU OTCYTCTBUM OOMeHA JaHHBIMHU MexAy IaTaMu. [[py BO3HMKHOBEHUH 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.20 Hactpouiku

B BeinpsAAMUTeIe IpelyCMOTPEHA BO3MOKHOCTb HACTPOUKU:

A) Jlng u3MeHeHHs nopora cpabaTbhlBaHHUS 3alUThl OT KOPOTKOT0 3aMbIKaHUs B BEPXHeU
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxamnepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYAe 0KoJ0 2,5-3*IH,
rze |H - HOMUHaJIBHBIM TOK BBINPSAMUTEJISA. B IeBOM BepXHeM yrIJjly 3TOM e IJIaThl UMEIOTCH Be
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHHUe onpejeisieT
TOK cpabaTbiBaHUs 3awuThl Mo K3. BeanyrnHa Toka cpabaTbhlBaHUSI NPSMO-NPONOPIMOHATBHO
HaNpsPKEHUI 3TOM  ycTaBKU. [Ilpy  He06XOJUMOCTH  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
cpabaThlBaHUS HYXHO 3TO HalpsDKeHHWe YMEHbUIUTb, JJs 3arpyoJieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHU U3MEHEHUs] HACTPOMKU 3allUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT IPUHUMATh BO BHUMaHUe:

- ecJiM JpKaMmIlep CHAT, HA OJHO M3 MNoJIokKeHUM J1-]J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJlelllaMH,
MeHblIeM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThI, IOTOMY 4YTO 3aljdTa cpabaTbIBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaU€HHUIO TOKa,
a He [eWCTBYWOLIEMY WX CpeAHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJIMKO aMIJIUTyJHOE
3HaueHHe Toka( nuk-pakTop). [lonbiTKa 3arpy6bUTh UM MOJHOCTbIO OTKJIIUYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJAY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npejiesibHOe 3HaUeHHe MITHOBEHHOTO TOKA, a 3aBOJICKAasi HACTPOMKa KaK pa3 mpeAycMaTpUBaeT
cpabaTbiBaHME 3aLUTHI [JIs] HENPEBbILIEHUS 3TOr0 Npeie/IbHO-0NyCTUMOTO 3Ha4eHus1. B aTom
c/ly4ae U3rOoTOBUTEJIb MMeeT IPaBO OTKAa3aTh B 6eCIJIATHOM rapaHTUHNHOM 00CIyKUBaHUMU.
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b) I[lokazaHusa JaTYUKOB TOKa. B ciy4ae, eciiu TOK Harpy3ku, U3MepeHHbId QaKTHUECKH,
PaCXOIUTCS C JAHHBIMH, OTO6pa’KaeMbIMHU Ha JIUCIJIEE, MOKHO NMPOU3BECTH UX MOACTPOUKY. [is
noActTporku cayxaT ¢yHkuuu F102 "kI+ Bnepen”, F103 "kI- Bnepen”, F104 "kI+ Hazan”, F105
"kl- nazaz”. [lokazaHusl TOKa Ha JHWCIJiee U3MEHSIOTCSA NPSIMO-NPONOPIUOHATbHO U3MEHEHUI0
3TUX KO3PPHUIIMEHTOB.

YcTaHOBUTB HampaBJieHUe BpalleHus: "Brnepen’”.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HayeHUe 1( u3aMepeHue 1o "TJII0COBOMY” IaTUMKY). Jlasiee
CpaBHUBAETCs BeJMYMHA TOKa Id, M3MepeHHas KJelaMH, C MOKA3aHUSIMU HA JHUCIIee U NpHU
Heo6X0JUMOCTHU NMPOU3BOJUTCS KOPPEKTHPOBKa Koadounuenta pynkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcs 3HayeHHe 2( uM3MepeHHEe IO "MHUHYCOBOMY~ AATYHKY).
Jlanee cpaBHUBaeTCs BeJIMYMHA ToKa Id, u3MepeHHas KJelllaMy, C TOKa3aHUSIMU Ha JUCIIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCH KOPPEKTUPOBKA Koapduuenta pyHkuuei F103.

- ¢ynkuyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHHe OT 00OOUX [AATYMKOB) U
npoBepsieTcl TMpPaBWJIbHOCTb MNoka3aHud Id. BenumunHa Irms mnpu 3ToM U3MeEHUTCHA
aBTOMaTHUYEeCKH; ee KOpPPEKTUPOBATh He TpebyeTcs.

YcTaHOBUTDH HallpaBJieHUe BpaleHus "Hazazg”.

[Ipou3BecTH aHaJIOTUYHbIE AeUCTBUSA ¢ moMolbio yHKuui F104 u F105.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY Cjefylolive
dbaKTopkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM 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 CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPH HECHUHYCOMJAJIBHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” unu “Appa”;

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

- HeBepHas HACTpOHKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUsl - JIMOO CJMUIKOM 4YacToe U HeOoOOCHOBAaHHOe
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHA IIOKAa3aHUM Ha JUCIJIee PEKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJJMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJIU yIpaBJIeHHUs.

B) HacTpoiika nokazaHui HanpsKeHUs Ha JUcIyiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI MJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJI BBIXOZHOTO HamnpsixkeHud. C npaBol CTOpOHBI — pe3uctop R7,
MaclITabupyoui kKoapdUUeHT nepesayd OT HU3MEPUTEJbHOM MJIaThl K MOKa3aHUAM
JAucniest. Peauctopsl MOTYT ObITh TPYAHO JOCTYIHBI U3-3a KI'yTa IPOBO/IOB.

11 moACTPOMKY NMOKa3aHUM Ha JUCIJIee HE06X0AUMO OTKJIKYUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTb KHomkou ~@”
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BesinuuHy Ud Ha aucniee. YoeaUThCS, UYTO HA OAK/IIOYEHHON Harpy3Ke HyJieBOe Hampsi>KeHUe U
JlOOUTBCS MOKAa3aHUM HyJIS HA JUCIJIee TOBOPOTOM I'0JIOBKM PeryJIMpoBOYHOTrO pesuctopa R13.

Jasiee mogHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha JAUCIIee, JOOUBIIMCh COBNAJ€HUSI C U3MEPEHHBIM 3HAaYEHUEM.
BesnnuynHa Urms mpu 3TOM HM3MEHUTbCS aBTOMAaTUYECKH; ee KOPPeKTUPOBaTb He TpebyeTcs.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOGHOCTBIO H3MEpPSAThb
cpeaHekBagpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBeplieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

[Ipu pa3HoO¥ NMOJISIPHOCTU BBIXOJHOTO HaNpsXKeHHs MOKa3aHUs Ha JUCIJIee MOTYT ObITh
pas/iM4Hbl NMPU OJHOM U TOM >Ke (PaKTUYEeCKOM HanpspkeHUHU. [lii KOppeKI MU NOKa3aHUU
HanpspkeHus cayxat ¢yHkuuu F107 kU Brnepen u F108 kU Hazaz, ¢ moMolbl0 KOTOPbIX MOXKHO
JlOOUTBCS OIMHAKOBOCTU NOKa3aHUM NpU HanpasJ/eHus “Bnepen” u "Hazag”.

3.21 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu nepBoHaua/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €€ MOXHO JOKYIHUTb
OTZIeJIbHO.

st ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6X0UMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul 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 Hcnosb30BaHUe KHONKHY “ABapUiiHOe OTK/IOYeHUEe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MOAATCA.

3.23 OcO6eHHOCTU TUPUCTOPHOTO PeryJIUpOBaHUS

PerynupoBaHue BBIXOJHOIO HaNpsXKeHUS OCYLIeCTBJSETCA 3a U3MeHeHus yrJja
OTHNHPAHUSA CHJIOBBIX THUPUCTOPOB. [IpM NpPOEKTHPOBAaHUM U 3SKCIIyaTallUd 060pYyA0BaHUSA
clefyeT y4ecTh cefylolide 0COOeHHOCTH:

A) BbIIpsIMJIEHHOE HaNpsKeHHe Ha BbIXOJle BBIIPSMUTEJISA ABJSAETCA MyJIbCUPYIOIUM —
OHO COJEpXHUT IIOCTOSAHHYI0O 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 cocTaBI/sAOIAsA IPOSIBASIETCS
B BUJle TapMOHUK. PopMa BBIXOJHOI0 TOKa NOBTOpsAET GOpPMY BBIXOJHOTO HANPSXKEHUS [
aKTUBHOW HAarpys3KM U MMeeT HeCKOJIbKO CIJIaXKEeHHBIM XapaKTep A/ aKTUBHO-UHAYKTUBHOU
HarpysKHu.

B) BesinunHa NOCTOSSHHOM COCTaBJISIIOILEN HAaNPSP)KEHUS M TOKa oToOpaxkatoTcs Kak Ud u
Id cooTBeTCTBEHHO; Tak e Ha JHUCIlJiee OTOOpa)alTcs CpeAHeKBaJpaTU4YHble BeJUYHHBI
HanpsikeHuss Urms U Toka Irms, 3KBUBasJieHTHble JeWUCTBUI0 MNOCTOSSHHOW Y NepeMeHHOU
coctaBasomled. Tak NpU NHWTAaHUK, HAapuUMep, 0OMOTOK BO30YyXJAeHUs 3JeKTPOJABUraTess
c/lelyeT OpUeHTHUPOBaThCs Ha nokasaHus Ud u Id, Tak Kak TOJIbKO MOCTOSIHHAsA COCTABJIAIILAA
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CO3/laeT 3JIEKTPOMAarHUTHbIM BpalllalOIlMA MOMEHT, a IMpU MUTAaHUM HarpeBaTesJbHbIX
3JIEMEHTOB — 06palaTh BHUMaHUe Ha [rms u Urms, N0CKOJIbKY HarpeB U Bbl/ieJIeHUEe MOIIHOCTHU
B Harpyske UJeT I0J BO3[eNCTBUEM KaK NOCTOSHHOM, TaK U NepeMEeHHOW COCTaBAAKIUX. B
3TOM CJiyyae He Yy4eT MepEMEHHON COCTaBJSIOLEN MOXET MPUBECTH K H3OBITOUHOMY
BbI/leJIEHMI0 MOIHOCTH B Harpyske.

B) Jlaxxe ec/iM yCTaHOBUTb 3HAUYeHHE BbIXOJHOTO HampshKeHHs, Hanpumep, Bcero 100B,
aMIUIUTYyJla MyJbCallui BBIXOJHOrO HaNpshKeHUs MoxeT jgocturatb 250-500 B. Jlnsa
YMEHbILIEeHUs aMIUIUTYAbl MyJbCaluil TpebyeTcs MOAKJIYEHHEe BbINPSMUTENS Yepes
NOHMWXKAWUIMU TpaHchopMaTop.

[) Toxk B ¢asax mnuTawIIEero HamnpspKeHUss NpuobausuTesbHo paBeH 0,7-0,75 ot
BbIXOZJHOT'O TOKa BBINPSAMUTENSA. JTO CJeAyeT yYUThIBAaTh NPHU BbibOpe ceyeHUs Kabesed U
NPOBOJOB /I/il MIUTAHUS BbINPSIMUTES

/1) BbimpsiMuUTeN b MOTPEOJ/IIET PEAKTUBHYI0 MOIIHOCTb Jla)Ke MPU YUCTO aKTUBHOM
Harpyske
E) ®opma BbIXOJHOT'O HANPSIXKEHUSI U pa3HOT0 TOKA MpeCcTaBJeHa Ha pUCYHKe 3.2:
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PucyHok 3.2 BeixoiHOe HanpshKeHUe BbINIPSIMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)
4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BbImpsMUTeNb COOTBETCTBYeT JAeHCTBYIOILMM TpeboBaHuAM “IIpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIIyaTallMU 3JIEKTPOYCTAHOBOK
noTpe6uTesein».

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl ONacHOoe JJis XU3HU HanpshbkeHue. [lpu
YCTAaHOBKEe BBINPSIMUTEJNSI Ha OOBEKTe, a TaKKe INpPH YCTPAaHEHUH HEUCHPABHOCTEH U
TEXHUYECKOM OOCIY>KMBAaHUU HEOO6XOJJUMO OTKJIYHUTb BBINPSAMUTEJb W MOJKJIOYaeMble
YCTPOMCTBA OT CETH.
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4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJS B arpeCCUBHBIX CpejiaX C CoZilepKaHUeM B
atMocdepe KUCOT, 1iesI0uel, Maces U T. II.

4.4 HO,ELKJIIO‘{GHI/IG, PEryJIMPOBKA U TEXHHUYECKOE O6CJIy}KI/IBaHI/Ie BBITIPAMUTEJIA JOJIXKHBI
MMPpON3BOANUTBLCA TOJIBKO KBaJII/I(l)I/IL[I/IpOBaHHbIMI/I cnegruajruCTaMy, HW3y4YHMBIUIMMHU HaACToOdAIllee
PYKOBOACTBO IT1O 3KCIlJIyaTalluH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/laTh
Tpeb6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCIJyaTallMd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBUJ TEXHUKU 6€30MACHOCTU MPU IKCILJIyaTAlU U 3JIEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 /1A 3a1lUThI 00CIyKMBAIOLLEr0 NepCcoHasa BBINPSAMUTE/b [JOJKEH ObITh 3a3eMJIEH.

4.7 BplnpsAMUTeNb He MOXeT ObITb HCIOJb30BaH KaK pasbeJUHUTE/]b ILeNu WIU
H30JIMpYIollee YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJijaya HaMpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJIs
nepcoHaja WM O06OpyZ0BaHUS, TO BbINPSIMUTENb HEOOXOJUMO TMOJAKJKYATh 4Yepes
npepbiBaTeb, HANPUMEDP, KOHTAKTOP, YIIpaBJisieMbld BHELIHEN CUCTEMOM 6€30MaCcHOCTH.

4.9 PaboTa BbIIPAMUTENSA CONPOBOXKJAETCA BblAeseHHMeM TemJa. [yid npenoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa Heo6X04MMO:

A) ycTaHaB/IMBaTh BBINIPSAMUTE/Ib HA HETOPIOYYIO TOBEPXHOCTh;

B) HejonycTUMO yCTaHaBJIMBATD BLIIIPSIMUTEJIb B [IJIOX0 BEHTUJIMPYEMBIX MeCTax U MeCTax
C BBICOKOM TeMIlepaTypou OKpy:Kawller cpesbl;

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 NIepUMETPY BbINPAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CnenyeT yCTaHOBUTD BBINPSAMUTEJIb Ha IUTATHOE MECTO M Ha/leXKHO 3aKPENUTh ero.
5.2 3a3eMJIUTh BBINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMMU [1YD.

5.2 [Ipok/iaApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlolled CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

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

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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCneYuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHHUKOM BBINPSMUTEIS, JJisl Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYHMCTHUTb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
IIPOBO/IOB OCYLI€CTBJISIETCS 10T 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 [Ipu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAApPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXOJUMO BbINIOJIHUTD CJIeAYIOLIME 1eUCTBUS:

A) mpousBecTH MOJKJKYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;

B) nmnopaTh HampshkeHHe Ha BBINPSIMHUTEJNb, IPU 3TOM BCe CBETOJHOJAbI Ha NepeaHeH
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha Aucijiee B TeueHue 10
CEeKyHJT A0J/DKHA OTOOpasuTbhbCAd HAJANWCh TeKylLled MOJeJNU BBINIPSMUTENS W BKJIOYAIOTCSA
BEHTUJIATOPbl OXJaxJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcs HaAnuch “‘[oTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HA4YaeT, YTO BBINPSIMUTEJb TOTOB K paboTe U NPOrpaMMUPOBAHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTENb HMeEeT HACTPOMKU: NoJaya KoMmaHAbl “Paborta”
OCYIIECTBJIIETC MECTHO TyMOJIEpOM C JIMIEBOM TMaHeJM, CUTHAJ 33JlaHUsl T0JAeTCs
BCTPOEHHBIM IlepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B mosioxkeHue “Brka” u
NPOKPYTHUTE PY4YKy MEepPeMEeHHOro pe3rucTopa OT OJJHOTO KpaWHero IMOJIOXKEeHHUs [0 Jpyroro.
Y6eauTech NMpU 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( JlamMmnax HaKaJMBaHHUS) U3MeEHSEeTCs
HanpsbKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUs.

7. [IporpaMmMHupoOBaHue.

7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpOBaHMe M MNPOCMOTP 3HA4Y€HUM YCTAaBOK OCYLIECTBJAETCA 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 HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXXMUTe KHONKY “@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3HaueHUe QYHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jl1s1 TOro, YTOOGbl COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLMM COXPaHATb He TpebyeTCsl, HAaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPOH CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO

HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HAYEHUS.

[IporpamMmupyeMblie GYHKIIMU BBIPSIMUTEJIS TepevyrcieHbl B Tabanne 7.1.

Ta6suna 7.1 [lporpaMmMupyemMbie QyHKIIUU

®yH- | Haamuce Ha OnucaHue
KA HHAUKATOpe
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “Pabora” mnojaeTcd MeCcTHO WJIH
JIUCTAHIITMOHHO
3HaueHue Hagnucoh [TosicHeHue
Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
F1 croco6 ymp. 0 TyMb6J1ep Aa oA peBonoM py
TyMOGJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “PaboTa” mogaeTcs nyTeM 3aMbIKaHHSI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH K0JI0AKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanja “PaboTa” nojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJ 1 yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHue Hagnuch IlosicHeHue
CurHas 3aaHusl U3MEHSIETCS HaXKaTHeM KHOMOK “>" U
ll<"
0 KHONKU “«“ »
HaxkaTue “>” yBesIMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHE
CurHan 3aZjaHusi U3MEHSIETCS MOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOopa, Pa3MeleHHOro Ha JINIEBOU
F2 CUTHAJ ymp. 1 BCTP.PE3UCTOpP | MaHEeJH. [Tosoxenue “Mun” COOTBETCTBYET
MHUHHUMaJIbHOHN BeJIMYMHE 3aJaHus, MoJjioxKeHue “Maxkc”
- MAaKCHMaJIbHOU BeJIMUMHE 33/JaHHUSI.
CurHaJs 3aJlaHus MOJIaeTCs BHENTHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus 0JlaeTcsi TOKOM ynpaBJjeHusi 4-20 MA
5 BHeI. CurHan 3afaHus MNOJAETC BHEUIHUM IepeMeHHbIM
pe3ucTop pPEe3UCTOPOM. PekomeHiyeMoe 3HayeHHe
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CONpPOTUBJIEHUs 3TOr0 pe3uctopa 1..10 kOm
6 modbus CurHas 3aiaHus nojiaetcs no uHrepdeiicy RS-485
OnpejiesiieT MoBeJleHHE BBINPSIMUTEJS MOC/AE MPONAKKU HANPSIKEHUSA CUJIOBOW CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHue Hagnucek ITosicHeHue
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK -
BBIXO/IHOE HaIpshKeHWEe CKA4YKOM BO3BpallaeTcsd Ha
0 BKJIIOUEHO NpeXHUU yPOBEHb.
Ecnv mpoBasn HampspkeHusi Aawicsd Gosiee 2 cek -
F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK -
BBIXO/JIHOE HAIpsHKEHHE CKAavyKOM BO3BpalllaeTcs Ha
NpEeXHUH yPOBEHD.
1 oTkJoyeHo | Ecium mpoBan HampsbkeHus Juiwsicad 6GoJiee 2 ceKk -
ABTOMATHYECKUH Iepe3anyCcK He MPOUCXOJHUT; YTOObI
nepedTu B pexkuM “PaboTa” HY)XHO MOAATb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUPYyeMOro peJie
3HaueHHe Hagnucek [TosicHeHue
0 OTKJII0YeHO | PeJie HeaKTHBHO BO BCEX PEXXUMAX PaboThI
1 CUTHA CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
F4 1-e pene '0OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MepeXo/ie B PEXKUM
PABOTA “Pabora”
3 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEKUM
ABAPUA “ABapus”
OnpejenisieT ycaoBUe cpabaTbIBaHUs 2-I0 MIPOTrPaMMUPYEMOTO peJie
3HaueHUe Hagnucek [TosicHeHue
0 OTKJII0YeHO | PeJie HeaKTHBHO BO BCEX PeXKUMAX PaboThl
1 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MepPeXo/ie B PEKUM
F5 2-e peJsie '0OTOB “T'oToBHOCTB”
2 CUTHAT CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
PABOTA “Pa6ora”
3 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEKUM
ABAPUA “ABapus”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HaueHUe Hagnucek [TosicHeHue
0 OTKJII0OYeHO | PeJie HeaKTHBHO BO BCEX PeXKUMAX PabOThl
1 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MTepPeXo/ie B PEKUM
F6 3-e pesie '0OTOB “ToToBHOCTB”
2 CUTHA CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
PABOTA “Pabora”
3 CUTHaJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MTepPeXo/ie B PEKUM
ABAPUA “ABapus”
OnpejiesisieT BeJIMUUHBI, BIBOJAMMbIE HA JIUCILJIEN
3HavyeHue Hagnuce IlosicHeHue
WUuaukanus MOCTOSTHHOH COCTaBJIAONIEH u
0 [+U - d+rms | cpeHeKBa[paTUYHOT0 3HAYEHHUs TOKa U HanmpskeHus 1d,
F9 WHAWKaLUs Irms, Ud, Urms
1 1+U—d WHaukauusi TOCTOSIHHOM  COCTaBJSIIOIIEH TOKa U
HanpsikeHus 1d, Ud
2 14U - rms WHauKanusa cpeiHEeKBaJ[paTUYHOrO 3HAYeHUs TOKa U
HanpspkeHuda Irms, Urms
F11 IJIaBH. NycK | Bpems maBHOro BBIXOJA HaNpsKEHUs Ha 33/IaHHBIM ypoBeHb. /lMama3oH 3HaYeHUH
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dyukuuu ot 0 1o 25 cek c marom 0,1 cek

BpEMH IIJIaBHOI'O CHHXXEHHUA HaNPAXEeHHd A0 MHHHMaJIbHOTO 3HAY€HHUA. ,HI/IaHaBOH

F12 | nJaBH. BBIKJIL. o
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHus B %. [luanasoH 3HadeHud yHkuuu ot 0%
F15 | HmwkH.IIpemen 0 0
Z1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F16. luckpetHocTts 0,1%
MakcuMasibHOe 3HaueHHe cUrHaJa 3aZanus B %. /luanasoH 3HaueHU ¢yHkuuu ot 0%
F16 | Bepx.npenen o o
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckperHocts 0,1%
@OyHKIUSA BKJIOYAET PEXUMbI CTAOWIM3ALUK WM OTCPAaHUYEHUs] TOKA, HANPSHKEHUS,
MOILHOCTH
3HayeHue Hagnuce IlosicHeHue
0 HET Pe>XxuMbl OrpaHUY€eHHUs WK CTAOUIM3AIMU OTKIYEHbI
1 orp Id PexxuM orpaHu4yeHHs] TOCTOSIHHOW COCTaBJISIOIIEN
p BBINPSIMJIEHHOTO ToKa Id
2 orp Irms PexxuM orpaHuyeHus CcpeHEKBAJpaTUYHOrO0 3HAYeHHUA
p BBINPSIMJIEHHOTO0 ToKa Irms
3 cra6 1d PexxyuM cTabujusalMu IIOCTOSHHOM COCTaBJIAOLIEeH
BBINPsSIMJIEHHOTO ToKa Id
PexxuM cTabuIM3aMU CPEeHEKBAAPATUIHOTO 3HAUYEHHUS
4 ctab Irms
BBINPAMJIEHHOTO TOKa Irms
5 orp Ud PexxuM orpaHu4yeHHs] TOCTOSIHHOM  COCTaBJISIOIIEN
p BBINpsIMJIEHHOT0 HanpsixkeHus Ud
F17 pexuM 6 Orp Urms PexxuM orpaHuyeHus cpeHEKBAJpPaTUYHOrO 3HAYeHHUA
p BBINPAMJIEHHOT0 HanpskeHus Urms
7 126 Ud PexxyuM cTabujusalMu IIOCTOSHHOM CcOcCTaBJIAOLIEeH
BBINpsIMJIEHHOT0 HanpsixkeHus Ud
3 c1a6 Urms PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
BBINPAMJIEHHOT0 HanpskeHus Urms
PexxuM cTabuavM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
9 ct.lorp Ud
BbINpsiMJeHHOTO ToKa Id c orpannyenuem Ud
PexxuM cTabuiusanuu cpeHEKBA/[PATUUHOTO 3HAYEHUS
10 ct. I orp Urms
BBINPAMJIEHHOTO TOKa Irms c orpanuyenueM Urms
11 1. U orp Id PexxumM cTabuiv3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
) p BbINpsiMeHHOTo HanpsixkeHust Ud c orpaHuyenuem Id
PexxuM cTabuiusanuu cpeHEKBA/[PATUYHOTO 3HAYEHUS
12 ct.Uorp Irms | BelnpsAMJieHHOro HanpsikeHusd Urms ¢ orpaHuyeHueM
Irms
DyHKIMS onpeesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLNU UK OTPAaHUYEHHUS
0 MepsieHHas | MeasieHHasi cTabu/iM3alys, BblICOKasi TOYHOCTb
1 cpeHss CpenHss crabuausalys, cpe/iHsisi TOUHOCTh
2 6pIcTpast BricTpast cTabu/r3anus, HU3Kasi TOYHOCTh
F18 | crabuausanus
3 R —— BricTpasgs mnpu OGOJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
MeJiJIeHHas NPU MaJIbIX OTKJIOHEHHUIX
AHanornyHo rTub6kas 1, HO cC Tropas3Zio0 MeHbIIUM
4 rubkas 2 o
OBICTPOIEUCTBUEM
OnpenendeT MHHMMaJbHOe 3HAaueHUEe HaNpSHKeHUSA Ha Harpyske B pexXume
F19 H.npefen U | ctabuausanuu HanpspKeHUs. 3HadeHHe (QYHKLUMM He MOXEeT NPEeBbICUTb 3HAYEHHE
byuknuu F20
OnpenesisieT MaKCMMaJibHOe 3HayeHUe HaNpshKeHWsT Ha Harpyske B pexume
F20 B.mipeaen U | cTabuiav3anud HampsibkeHUs. 3HaueHWe QYHKLHUM He MOXET ObITb MeHblle 3Ha4eHMUs
dyuknuu F19
F21 . mpesen 1 OnpenesisieT MUHMMaJIbHOE 3HAaUYeHUE TOKA B Harpy3Ke B peXUMe CTabUJIU3alUu TOKa.
1P 3HaueHue QYHKIMY HE MOXET NPEBbICUTh 3HaYeHHe yHKIuU F22
OnpefensieT MakCMMaJbHOE 3HAYEHHE TOKA B HAarpy3Ke B peXxuMe CTabWIM3aluu TOKa.
F22 B. ipefe |

3HayeHHe (1)y1-lKI.lHPI HE MOXET MPEBbLICUTDb HOMHWHaJbHBIN TOK BBIIIPAMHUTEJIA WM HE
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MOXET ObITh MeHbllle 3HaueHUs1 pyHkiuu F21

QOyHKIMSA BKIKYAET WK OTK/I0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”

3HayeHHe Hagnucek [TosicHeHue
F92 | koHTpoOJb das
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIIOYeHa | 3auiyTa OTKJKYeHa
OnpejensieT cnoco6 U3MepeHHUs BBIXOJHOTO ToKa Id
3HayeHHe Hagnucek [TosicHeHue
0 JaT4yuk [+ v | BeIXolHOU TOK paBeH TMOJyCyMMe W3MepeHUH
I- "mmocoBoro” U "MuHycoBoro” gatuyukoB Id = (I+ ul-)/2
F94 | HsmepeHue | BbIXO/THOM TOK paBeH I[I0Ka3aHUSAM  TLJIIOCOBOTO”
1 JaT4ukK [+
fatyuka Id =1+
BbIXo/lHO!1 TOK paBeH IOKa3aHUsM ’MUHYCOBOro”
2 JaT4YMK I-
patyuka Id =1I-
3 HeT BbIXo/1HOM TOK paBeH HyJio, Id =0
BrJIFOYaeT MJIM OTKJ/II0YAET 3alUTY OT IOTEPU U3MepeHHUsl BbIX0AHOTo HanpspkeHus Ud
FO5 3amura Ud 3HayeHHe Hagnucek
0 BKJI 3amyTa BKJIOYEHA
1 OTKIJI 3anyTa OTKJAKYeHa
3anuck B IaMATh 3aBOJCKUX HAacTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HavyeHUe Hagnucek [TosicHeHue
0 HeT 3HaueHUs BcexX MPOrpaMMUpPyeMblx OQYHKIUNA He
HM3MeHsIeTCs
Bce nporpaMMupyemble byHKIMU NPUHUMAKOT
3aBO/ICKHE 3HaYeHHUs. JTH 3Ha4YEeHUs paBHBI:
OyHKIMA 3aBojckoe OyHKIMA 3aBojickoe
3Ha4YeHUe 3Ha4YeHUe
F1 0 F17 2
Fo8 3aBOJ,. HACTp. 2 1 F18 1
F3 0 F19 0
1 Aa F4 1 F20 UHoMm
F5 2 F21 0
F6 3 F22 [lHOM
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 OnpepenisieT ajipec ycTporcTBa B ceTH RS-485, 3HaueHus ot 1 o 247
OnpejiesisieT CKOPOCTh epeiauu JJaHHbIX 10 ceTH RS-485
3HadeHUe Hapnuce
0 1200 6uTt/c
1 2400 6ut/c
2 4800 6ut/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/c
6 38400 6ut/c
7 57600 6ut/c
8 76800 6uT/C
9 115200 6ut/cC
F102 kI + Onpegensier ko3pPUUMEHT mepefadyd MO TOKY MEXAY H3MEpPeHHbIM 3HAuYeHUEM
F103 kI - CWTHaJla C JJaTYMKa TOKAa M MOKAa3aHUSIMHU TOKA Ha AuCIUiee No “mitocy” U “MuHycy”
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COOTBETCTBEHHO. Ha mpeanpusaATHM U3roTOBUTEJNE OOBIYHO BBICTABJEHO 3HA4YeHHeE
6sim3koe k 1,00. Jlnanason 3HavyeHuii ot 0 10 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIEE JaHHbIE /1J1s BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3azjarouiero curHasa, Hampumep, U3=50%,

U3=250B, I3 =66 A.

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,

[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHue PYHKIUHU U KpaTKOe MOsiCHEHUE

1-5 cTpoka BesimumHa 3a/]al01ero CUrHaia

2-1 cTpoka BesMyrMHa TOKa Harpys3kH, BBIXOJHOI'O HaNpsKeHUs
TeMIepaTypa paauatopa Hanpumep, [d=45 A, Ud=100 B( nocTtosiHHas
coctaBaswmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTU4yHOE
3HavyeHue), Tp=35 C.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.

Pa6ora y
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (UKCALUIO
TeKyllero napaMmerpa. [Ipu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe

8. UHAnKanua AaHHbIX HA AUCILJIee

B Tabuinie 8.1 npuBe/ieHbl 0TOOpaXkaeMble Ha JIUCIJIEE JAHHbIE /1Jis BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuck “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3azjarouiero curHasa, Hampumep, U3=50%,

U3=250 B, I3 = 66 A.

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTpOKa 3Ha4YeHHe QPYHKILHMU U KpaTKoe NOosiCHEHUe

1-s cTpoka BesimunHa 3a/jal01ero CUrHaua

2-1 cTpoka BesMyMHa TOKa Harpys3kH, BBIXOJHOI'O HaNpsKeHUs
TeMIlepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C.
OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (UKCALUIO
TeKyllero napaMmerpa. I[lpu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

PaboTa

ABapus Kog omn6xu v ee HasBaHMe
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs

Bo3MokHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs IPUBeleHbl B TabsuLe 9.1
Tab6sauua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OMmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpEe
YCcTpoHCTBO He 0OHAPY>KUBAET HaNps>KeHUe CETH
Bo3mo:KHasi npyuYnHa JencTBUs
Hanpskenue Ha BBIIPSMUTEJb He | Y6e UTbCs B HNOJK/IYEeHUHU
N0/IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
o HNOJKJ/I0YeHUs
Om?2 HeT CUJIOBOH ceTH! > =
He BxuloueH aBTOMaTHYecKHH | BkiouduThb aBTOMaTHYeCKUI
BBIKJIKOYATeb BBIKJIIOUATe b
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUTbCs, UTO HaNpsXKeHUe B CeTH
6osibiie 100 B
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBAJ HANpsKeHUS NHUTAHUSA
CUCTEeMbl  yIpaBJieHUMs  WJM [pOBajJl  CUJOBOTO  HampshHKeHUs
JUINTeJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /laJbHelllee ToOBeJeHHe
Om3 Hannpz(;:sgnﬂ' BBINPSIMUTEJIA omnpejensieTca 3HadeHneM ¢yHkiuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BhinpsAMUTENb BOWAET B pexkUM “['OTOBHOCTBL” mMocJje Nmojayu
koMaHabl “Cton”
TemnepaTypa oxsaxkamwouero paguaropa gocruraa 80 C.
Bo3mo:KHasi npyuYnHa JenicTBUs
HeucnpaseH BEHTUJIAATOD | Y6enuTbcsa B HCIPaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISLIMOHHBIE
YKaJII03U »KaJIl03U OT IBLJIU U Mycopa
Ow4 neperpesn!
BeinpsMuTe b pasMellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTW/JIMPYEMOM WJM >KapKOM | OKpy:Kalollero BO3/yXa He
MecTe npeBbimaer 40 C. YCcTaHOBUTb
BBIIPAMUTE/Ib B Jpyroe MecTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
[lnatel A2 u A5 He o6MeHuBatoTcs | [IpoYncTUTH MeXIIJIaTHbIe
HeT CBSI3U MEXAY
Ow5 aTamul ZApyT C pYyTrOM JJaHHBIMU pa3beMbl, eCJIM OLIKMOKa He Ucye3aeT
— OTIPaBUThb B PEMOHT
KopoTkoe 3amMbikaHHe Ha BbixoZe | [Ipo3BOHUTHL BbIXOJ, BBINPAMUTEJSA
BBINPSAMUTEJIA Ha Ha/u4ue Mexpa3HOTO
KopoTkoe KOPOTKOTO 3aMbIKaHUs U
Our7 3aMblKaHue! 3aMblKaHHUA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
npeBbIIaeT HOMHWHAJBHBIA TOK | HallpsoKeHHUE; yBEJM4YUTh
Om10 [Teperpy3ska BBINPSAMUTESA B TeyeHUe | CONPOTUBJIEHUE HAarpy3Ku
JUINTEJbHOTO0 BpeMeHHU
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
OfMH  ¥3  JAaTYUMKOB  TOKa | YCTAaHOBUTb 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

MNOKa3aHHUA TOKAa C JaTYHKa UJIN
3dMEHHUTDb ero
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Om 13

HeT usMepenus Ud

HeuncnpaBHOCTb B
nsMepenus Ud

Lenu

npOBBOHI/ITb oenb U3MepeHHd,
IIPOBEPHUTH PA3bEM B IIJIATE

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

BeInpsiMUTEIb HE BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha BbIIPSIMUTEJIb

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

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10141 KOMaH/bl

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJia 3d/JdHUA HEe U3BMEHAETCA UJIK paBHO 0

Bo3mo:KkHasi npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHH E

L[ened ynpaBJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajaa

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

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOT0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIIPaBHOCTh

HeT omu60ok

BeInpssMUTENb MEpexXoAuT B pexxuMm ‘Pabora”, curHaa ymnpabJ/ieHUS
IPUCYTCTBYET U W3MEHSETCs, Harpy3ka IOJK/IIYeHa, HO Ha BbIXOJE

HalpAXeHWd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OAHOJbl HE TOPAT

Bo3mo:KHas npuYnHa JenicTBUs
He n1nogaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBToMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
oTkJO4YeHue”

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJUYECKH “3aBHcCAeT’, JaHHbIE Ha
WH/JIMKAaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM MJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUuecKu B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (
3JIEKTPO/BUTATENeH, CBapOYHBIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy nosjaye HampsDKEHMs] HA BbIOPSIMUTEJb HA Harpyske NPUCYTCTBYET
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HaXoJuTcs B pexkuMe “'oTOBHOCTB”

HanpsibkeHUe, XOTs KoMmaHfAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

Bo3MmoxHag npuYMHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH

“Ilpo3BOHUTDL” THPUCTOP

THUPHCTOpA
HerepHoe NMOJIK/IIUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOJKJIYEHNS HATPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

[Ipu paboTe BeIIPSIMUTEJISI BhIK/AKOYaeTcsd apTomat QF1

Bo3MoxkHas NpUIUHaA

JencrBusa

CynikoM 60JIbIION TOK HAarpy3Ku

HeT omin60ok -

Y6enurech, 4TO TOK Harpyskud He
npeBbIlIaeT HOMHUHAJIBHBIA  TOK
JJAHHOU MOJieJIU BBIPSIMUTEJIS.

KOpOTKOC 3dMbIKaHHE Ha BbIX0/J €

“Ilpo3BOHMTE” BBIXO, BBIPSIMUTEJIS

HeI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxxata  kHomka  "ABapuiiHoe
OTKJIIoueHue”

OTxaTb KHOTIKY "ABapuiiHoe
OTKJIIOYeHue”

10. TexHn4eckKoe 06CIyKMBaHUE

10.1 TexHU4Yeckoe 06GCIyKMBAaHUE BBINPSIMUTESI NPOU3BOAUTCS He peke OJHOrO pasa B

IIeCTh MeCSIeB U BKJIIOYAET B CeOs:
A) KOHTPOJIb KpenJieHus;

B) KOHTPOJIb 3JIEKTPUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHEHHﬁ;

B) yJaasieHue MbLIK U TPA3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha ka1l BbINPSIMUTEJb HAHOCATCS:
A) Ha3BaHUeE BbIIPSIMUTEJIS;
B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) roa usrotoBJieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBIIPSMUTE/ISI NPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHBIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 BeinpsAMUTEJIb XPAaHUTh B 3aKPbIThIX MOMEILEHUAX
JlepeBSIHHbIX SILUKaX [PU CJIeYIOLUX YCIA0BUSX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B KApPTOHHBIX KOpO6KaX HJIN

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJ1ee 80 % npu temnepatype 35 C.
Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJIOT U ILeJ0o4el, a TaKxke

ra3oB, BbI3bIBAIOIIUX KOPPO3HIO.
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13.2 BoinpssMuTe/b B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMnepaTtype oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHbBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TBH-3-P-230-A ...t ree e e e e e 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .eeeerrveernrreernnreersseeennne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayvyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTHiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI 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 u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

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

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3TrOTOBUTEJIA.

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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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6suua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM
HamnmMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-P-230-A-40 480 516 546 720 680 194 | Boatsl M10 30
TBH-3-P-230-A-80 480 516 546 720 680 194 | Boatsl M10 33
TBH-3-P-230-A-125 560 602 638 840 790 194 | Boatel M12 43
TBH-3-P-230-A-160 560 602 638 840 790 194 | Bosartel M12 46
TBH-3-P-230-A-200 560 602 638 840 790 194 | Bosartel M12 50
TBH-3-P-230-A-250 660 702 738 940 890 222 BoJsitet M12 68
TBH-3-P-230-A-315 660 702 738 940 890 222 Bostet M12 72
TBH-3-P-230-A-400 760 802 838 | 1000 950 222 Bositet M12 76
TBH-3-P-230-A-500* 760 802 838 | 1300 | 1250 | 282 Bostet M12 82
TBH-3-P-230-A-630* 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 90
TBH-3-P-230-A-800* 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 96
TBH-3-P-230-A-1000* 760 802 838 | 1300 | 1250 | 282 Bostet M12 105
TBH-3-P-230-A-1250 HanosibHbIN mikad 1600x800x400 145
TBH-3-P-230-A-1600 HanosibHbli mikad 1600x800x400 150
TBH-3-P-230-A-2000 HanosibHbi# mkadp 1800x800x400 190
TBH-3-P-230-A-2500 110 3a1POCy
TBH-3-P-230-A-3200 10 3aMpocy
TBH-3-P-230-A-4000 10 3apoCy

* MOXXeT OBbITh U3roToBJIeH B mmKady 1320x800x300 MM P31
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