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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-P-460”, “BeinpsiMUTeb” UK “YCTPOUCTBO”.

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

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TBH-3-P-460

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.460B
CriakuBaw Ui GUIAbTP Het
PeBepc EcTb
YnpasJienue ¢pazamMu CoBMecTHOe
Hasnnyve BBOJHOr0 aBTOMaTH4YeCKOI0 Het
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




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

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;

) xknemMmHble kostoaku XT1 u XT2 151 noAK/I0YEeHUS UTAIOILEN CETH U Harpy3KH;
E) aaTyvku Toka ( 2 LITYKH)

2K) BeHTUATOPBI OXJIaXKAEeHUS

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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PexxuMbl pabOoTEhL

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.

KOHCTPYKTUBHO BBINPSAMUTE/b BBLINOJHEH B BHJE MeTaJJIM4ECKOrO0 HaBECHOTO WJIU
HanoJsibHoro mkada. Ha mnepesHell naHes M MMeNOTCA OpraHbl YNpaBJeHUs U HHAWKALWH,
nepevyucieHHble B TabuLe 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl U MHAUMKALUY BbIIPSAMUTE NS

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoguon “B”

Foputr B pexume “PaboTa” mpu NOJIOKHUTEJSbHOW TMOJSIPHOCTHU
BBIXOJIHOTO HaNPSXKEHUS

Csetoguon “H”

Foput B pexume “PaboTa” mpu OTpULATENbHOU MNOJSAPHOCTH
BBIXO/IHOT'0 HaNPsX)KeHUs

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliue [JaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JIMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTOp | YnpaBJieHHE BBIXOJHBIM HallPSX)KeHHUEM B pyYHOM peXXruMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexume

Tym6sep “HanpaBiienue”

i1l M3MeHeHUs] MOJIIPHOCTHU BbIXOJHOIO HaNpsKEHUS B PYYHOM
pexume

KHonka “I[Iporp”

sl BX0Jla/BbIX0/]a B PEXKUM MPOrpaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHHUs.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4ueHUsI MPOTPaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpSKEHUA MpU
OTKJI04YeHue” BO3HUKHOBEHHUH aBapUHHOW CUTyalMH.

3.4 HasHayeHue KJeMM kJeMMHbIX Kosook XT1-XT2, X1, X2 u X4 npuBeJieHO B TabJiu1e

3.3. KiemMHbIe Kosioaku X1 v X4 pasMellaloTcsd Ha IJ1aTe yIpaBJeHUs

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A Jns noakoyeHus ¢pasbl A MUTAKOIEN CETH

XT1 2 B Jns noakioyeHus ¢asbl B nuTarolie ceTu

XT1 3 C Jns noaknoyeHus ¢asnbl C nUTAKOLIEN CETU

XT2 1 +U Bbix | [l coequHenus1 ¢ Harpy3kou( Beixog “nuiroc”)

XT2 2 - U Bbix | [l coequHeHus ¢ Harpy3koi( Boixon “Munyc”)

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

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

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

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

X1 5 AGND O6uIMH AJ15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHHUs

X1 6 Ay g moja4yy CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X2 6 +/- Jns JUCTaHLLMOHHOTO U3MEHEHUS MOJIAPHOCTH BBIXOLHOTO
HanpsKeHUs

X2 7 GND 061mui

X4 1 HP P1 HopMa/sibHO-pa30MKHYTbIM KOHTAKT 1-r0
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IPOTrpaMMHUPYEMOTO peJie
O6mumii | O61MHA KOHTAKT 1-ro nporpaMMHUpyeMoro peJie
i 2 P1
X4 3 H3 P1 HopMa/ibHO-3aMKHYThIM KOHTAKT 1-ro MporpaMMHUpyeMoro
peJie
X4 4 yppy | HOPManbHO-Pa3OMKHYTbIH KOHTAKT 2-T0
IPOTrpaMMHUPYEMOTO peJie
O6mmumit | O61UHA KOHTAKT 2-r0 IPOrpaMMHUPyeMOro peJie
X4 5 -
X4 6 H3 P2 HopMasibHO-3aMKHYThIM KOHTAKT 2-T'0 IPOrpaMMHUPYEMOTO
peJie
X4 7 HP P3 HopMa/ibHO-pa3oMKHYTbIA KOHTAKT 3-TO
IPOTrpaMMHUPYEMOTO peJie
O6mmumit | O61UHA KOHTAKT 3-r0 IPOrpaMMHUPyeMOro peJie
x4 8 P3
X4 9 H3 P3 E:J}ID;/IEUIBHOGEIMKHYTBII/I KOHTaKT 3-Tr0 MpOrpaMMUPYyEMOT0

3.5 Bbi6op cnoco6a nojja4y KoMaH/j

KoManay “Pa6oTa” MOXXHO MoJaTh MECTHO — IIepeBOJIOM PYKOSATKH TyMOJepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaku X1
Ha IJIaTe ynpaBJIeHUs.

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

M3MeHeHUe TOJIIPHOCTH BBIXOJHOIO HAINpSKEHUs MOXHO OCYL[eCTBUTb  MECTHO -
nepeBoJiOM PYKOATKH TyM6Jsepa "llosisgspHOCTh” B mosiokeHus “+” uian ”-" — W JUCTAHIIMOHHO
NyTeM 3aMblKaHHWs/pa3MblKaHUs KJIeMM 6 U 7 KJIeMMHOHW KOJIOAKU X2.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ymHpaBJieHHS] OCYLLeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Bbi6op 3aar0l1ero cCUrHaJja

YnpaB/iTb YpPOBHEM BbIXOJAHOI'O HANpsKeHUS BbINPSAMUTENST MOXXHO MECTHO WJIH
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>” yBeJMYHMBAET 3HAUYEHHE
3a/lal0lero CUrHasia, a HaKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM INepeMeHHBbIM pe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiodkeHUM “MuH” M “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JI1  AYMCTAaHLMOHHOTO VIpaBJeHUsT B KauyecTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) cTangapTHbIN aHasoroBbid curHad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxenve A) wu Tabsuned 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JIUCIJIee B MPOLIEHTAaX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.
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Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBesieHHEe BBINMPSIMUTEJIS TOC/IE TPOBaJIa CUJIOBOTO UJIM BCIIOMOTATeJbHOTO HAMPSI?KEHUsI
omnpejessieTcs 3HayeHMeM (QYHKIMHA MOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWIICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHHe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaJUM4YUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IepeXOAUT B pexkuM “PaboTta”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYETCS coob1ieHue 06 ouirMbKe. B TakoM MoJ/10keHUU BbINPSIMUTE/b 3a0JI0KMPOBAH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero BbINPSIMUTEJb 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 QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHpyeMbIx 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) BoinpsaMuTesib HaXoA4UTCs B pexxuMe “PaboTta”;

B) BeinpsiMuTeib HAXOAUTCSA B pexxuMe “ABapusi’.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.
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3.9. llocTosiHHAd cocTaBJdwIAad U CpeJHEKBaJipaTUYHOEe 3HaYeHUe. BrIGop napaMeTpoB
MHIWKALUU

B o06weM ciaydyae BbIXOJHOE HampsDKeHWe W TOK BbINPSIMUTENS He SBJSOTCA
NOCTOSIHHBIMH, a COJep:KaT TOCTOSHHYI0 U IepeMeHHYI cocTaBjswuiel. baarogaps
nepeMeHHOW COCTaBJAKIIEN Hallps>KeHHe U TOK B Harpy3Ke UMelOT NyJIbCUPYIOIIUN XapaKTep.

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

Beanuyunbl Ud u Id HE06X0AMMO y4YUTBHIBAaTh NPU NUTAHUU OT BBIIPSAMUTENST 0OMOTOK
3JIEKTPUYECKUX MALIWH U 3JIEKTPOMAarHUTOB, TaK KaK UMEHHO NMOCTOSIHHAsA COCTABJISIIOILASA TOKA
onpejesisieT BeJIMYMHY MarHUTHOIO MMOTOKA, @ 3HAYUT Y 3JIEKTPOMarHMTHOTO MOMEHTA.

CpesHeKBaJjpaTUYHOE K€ 3HauyeHHe HeoOXOJAMMO YYUTBbIBAaThb, €CJAM Harpy3ka HOCHUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEeHTHO 3HAa4eHHUIO TOKa( WJIM HaNpsKeHUs), KoTopoe OyAeT
BbI3bIBAaTh TAaKOM >Ke TeNJIOBOW HarpeB B aKTUBHOW Harpys3ke, KaKk MU CyMMapHOe [elCTBUe
MOCTOSAHHOU Y NIEpEMEHHOMN COCTABJIAKLUN — BBIYUC/AAETCH KaK KOPpeHb KBaJIpaTHBIU U3 CyMMbI
KBa/IpaTOB IOCTOSSHHOU U IlepeMEeHHOM COCTaBJIAILIEN.

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

C nomouybio PpyHKHUU F9 MOKHO BbIOpATh NapaMeTphl AJ151 UHAUKALMU Ha JUCILIee:

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

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

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

3.10 Hu>kHUW ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHus
HuwxHUA U BepxHUHM TMpejiesibl PeryJUupoBaHUs COOTBETCTBYIOT MHWHUMAJbHOMY H

MaKCHMaJlbHOMY 3HAa4Y€HHUI0 YNPAaBJSAIIIEr0 CUrHa/la. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJUpPOBaHUE BbIXOJHOIO
HanpsDKeHUs1 B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/MM yCTaHOBUTH 3HauyeHUE JJI HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysmpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JlManasoHe — OT HYJIsSl 10 MAKCUMaJIbHOT'O BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3ajjlaHve 3HaYeHUW HUXKHETO M BEPXHEro NpeJiesioB peryJupoBaHus i $a3oBOro MeTo/a
OCylIeCTBJIsIeTCS MporpaMMupoBanueM ¢yHkuuu F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHUS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISET
TOYHO OrPaHUYMUBATHL MyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAETCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMYyMHa MaKCHUMaJbHOTO
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 CTaOUJIM3alMU TOKA, B KOTOPOM CHCTeMa

ynpaBJieHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
TOKa - 2% OT HOMMHAJIBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKaudKe
CeTeBOro HaNpsKeHUA WM Harpysku Ha 10% - 2.3 cex. CurHan 3afaHua oToOpakaeTcs B
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aMmnepax, HanpuMep I3 = 27 A. OyHKIUA BK/IOYAETCSI U OTKJIKYAETCS MPOrpaMMHUPOBAaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cm. nyHKT 7). [Ipu F17=3 cTabunusupyetcs BesnnunHa Id, a npu F17=4 - BesinurHa Irms.

3.13 PexKUM OorpaHUYeHrs HanpsaKeHud
[Ipeo6pasoBaTesib MOXET pabOTaTh B peXHMe OTpaHUYEHMs HAMpPsHKEHHs, B KOTOPOM

cucTeMa ynpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUEe HA TUPUCTOPHI
TaKMM 0060pa3oM, 4TOObl BbIXOJHOE HANpsh>KEHHME Ha Harpy3kKe He MPEeBBbICHMJIO 3aJlaHHOe
3HayeHUe. PyHKLUSA BKIOYAETCS U OTKJKWYaeTCs MNporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HanpsbkeHUs1 3aaaeTcs yctaBkodl F20( cMm. myHkT 7). [lpu F17=5
orpaHuuyuBaeTcs BesrunHa Ud, a npu F17=6 - BeanuuHa Urms.

3.14 PexxuM cTabuaM3aMU HANPSKEeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM

cUcTeMa ymnpaBJeHUsl aBTOMAaTU4YeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUEe HA TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObI MOJJep>KUBAaThb HaNpsbKeHWEe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuWIM3aLUU HanpspkeHUss — 2% OT HOMHMHAJIBHOTO HANpSHKEHUs CEeTH, BpeMs
CTabU/IM3alMU NIPU CKauyKe CEeTeBOr0 HampshKeHUs WM Harpysku Ha 10% - 2.3 cek. CurhHan
3a/laHusl oToOpakaeTcss B BoJibTax, HampuMep Us = 150 B. @®yHKuusa BKJIOYaeTCca U
OTKJIIDYAeTCs NporpaMMupoBaHueM ycTaBku F17, a BeJUMYMHA MUWHUMAJbHOTO U
MaKCHMMaJIbHOTO HamnpshkeHUWM 3agaeTcsa ycrtaBkamMu F19 u F20( cM. nyHkTt 7). I[lpu F17=7
ctabunusupyetcq BeanyrHa Ud, a npu F17=8 - BesnunHa Urms.

3.15 PexxuM cTabUIN3aIMY TOKA C OTPAaHUYeHHeM HaNpsKeHUs
[Ipeo6pasoBaTesib MOXKeT paboOTaTh B peXUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHWYeHHEeM HalpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbI TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
HarpysKu Ha 33/JaHHOM YpPOBHe, O/lHOBPEMEHHO C 3TUM He J0NMyCKasl MpeBbIleHUs] YCTaBKHU 1O
HanpspkeHuto. CUTHa/ 33ZlaHusl OTOOpaXkaeTcss B amIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NpOrpaMMUpOBaHUEM ycTaBkU F17, BesnMyMHa MUHUMaJbHOIO U
MaKCUMaJIbHOTO TOKa 3aZaeTcsd yctaBkaMu F21 u F22, makcuMasibHasa BeJIMYMHA HANPSXKEHU —
¢yukuueit F19( cm. nyHkT 7). [Ipu F17=9 cTabunusupyeTtcs BeardurHa Id v orpanunyuBaeTtca Ud,
anpu F17=10 - ctrabunusupyeTcs BesruuuHa Irms u orpannduBaetcs Urms.

3.16 PexxyM cTabUIM3AIIMY HAIPSKEHUS C OTPAaHUYeHHUEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEeHUS C
OZJHOBpEMEHHBbIM OrpaHUYEeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHWS aBTOMAaTHUYeCKU
VM3MeHsIeT YNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEPKMUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He JoINycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHrHaJ 3aJjaHus 0To6pakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHkuus BKJIWOYAETCSd U OTKJIKYAeTCsd MporpaMMupoBaHHeM yctaBku F17, BesanuuHa
MHHUMaJIbHOTO ¥ MaKCUMaJIbHOrO Hamnps»KeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJiMYKWHaA Toka — ¢yHkuuen F22( cMm. nyHkT 7). [Ipu F17=11 ctabunusupyercs
BesnunHa Ud u orpanmyuBaetcs Id, a nmpu F17=12 - crabuausupyercd BequdyrdHa Urms u
orpaHuyuBaeTcd Irms.

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3alUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHUYeHMs) 3aZlaHHbIX BeJUYMH. [lna 3toro uMeerca QyHkuusa F18, kotopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:
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- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
IpA 3TOM JOCTUraeTc HauWboJblIafg TOYHOCTb CTabWIM3alUU. TOYHOCTb CTabWUIM3ALUHU
HanpsKeHUs WX Toka — 1% OT HOMHHA/JIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTabM/IM3aluu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHsAsA, NPU 3ITOM
JIOCTUTAeTCsl CpefjHssl TOYHOCTb CTAabMIM3aluU. TOYHOCTb CTAGWUIM3aLMU HaNpPsSHKeHUs WJId
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOTo
HaMnps>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpas. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJIM Toka - 3-5% oT
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabuJM3allMd BbICOKas INpPU OOJbIIOM OTK/JIOHEHUH
CTabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJAJieHHass MO Mepe NPUOJIMKEHUS
CTabU/IM3UpyeMOM BeJWYMHBl K 3aJaHulo. Takod BMJ CTabUJIM3aLUM MOXeT OKa3aTbCsd
NOAXO/S1LEN /i1 HeJIMHEMHOW HarpysKHu;

- 4 - rubkaa 2. AHaJIOTUYHO NpeJbIAYIIEMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIEHHbIM U3 BCeX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

BeinpsiMuTesib UMeeT crhenyaibHyo GyHKIU0 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 KOPOTKOrO 3aMbIKaHUs SIBJASETCS 3JIEKTPOHHOW. 3JJIEKTPOHHAs 3alUTa
peanusyeTcsl NyTeM OBICTPONM 0O6PAGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAKLUX OT
JIaTYMKOB TOKa. [Ipu mpeBbllleHWH MICHOBEHHOI'O TOKa 3HayeHWs 3*[HOM NPOUCXOJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCl COOTBETCTBYIOLIee
COOOIIeHHE.

B) 3amuTa OT neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [JId  COXpPaHEHHUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IIpeBbIIIAOLIEM
HOMHWHA/JIbHOE  3Ha4YeHWe TOKa  BBIIPAMMUTE/A. 3allUTa  fABJAETCd  3JIEKTPOHHOM.
Mukponpoueccop HenpepblBHO U3MepsieT TOK Harpy3kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOTO HHTerpaJjla U CpaBHHUBaeT ero C yCTAaBKOM, MPU MNpeBbIIIEHUU KOTOPOH CHUMAeT
MMIyJIbChl yNpaBJeHHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. PaboTta
BBINPSIMUTEJISA OJIOKUPYETCSA HAa 3 MUHYTHI, N10CJIE YEr0 OH NMepexoAuT B pexuM ‘T'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
Temnepartypa paauatopa - 80 C. Ilocie cpabaTbiBaHMS 3aliuTbl paboTa BBIIPSAMUTESA
6JIOKMpyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCH
BEHTUJIATOPHI OXJIQXKJEHHUS U BBINPSIMUTE/b NepexXoAuT B pexxuM ‘['oToBHOCTB”, eciu mojaHa
koMaHga “Ctomn”.

[') KOHTpOJIb HaNpsKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCA 3JeKTPOHHbIM CIOCOGOM.
3amuTa cpabaTblBaeT B CJlydyae OTCYTCTBUSI OJHOM WJIM HeCKOJbKUX da3 WM B Clydae MX

13



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

“cniunanug”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIOYeHa MyTEM MNpPOrpaMMHUPOBaHMUSA
byuknuu FO2( cMm. nyHKT 7).

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

F94=0 - Id BbIYHC/SEeTCS KaK MOJyCyMMa H3MepeHUH ABYX AaT4uMKoB Ia = (Imaroc +
IMyHyc)/2. 3TOo OCHOBHOM pexuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblJaeTcs OMIMOKa 12, cUrHaJW3UpyloLiasi 0 HEMCIPABHOCTHU JaTyMKa TOKa.
[Tocne cpabaThiBaHUS 3alUThI [J151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

[locsie 3TOro MOXXHO yCTaHOBUTB:

F94=1 - Id = I niroc;

F94=2 - Id = | Mmunyg;

F94=3-1d = 0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OIllpeJie/INTh HEUCNPABHBIU JaTUYUK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha pAuciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
PEeXUM NPU HEUCIPABHOCTHU 000UX JATYMKOB TOKA.

E) 3amyTa OT HEUCIPABHOCTHU L|eNM U3MePEHUs1 HalpsXKeHUs cpabaThIBAET, €CJIM CUCTeMA
ylpaBJieHud u3MepseT 3aBeJOMO HeBepHble 3HaYeHUs BbIXOJHOTO HaNpsKeHU. 3aliuTa MOXeT
OBbITh OTKJIIOYeHa ¢yHKIMed FO5( cM. myHKT 7).

[Tocse cpabaThiBaHHMS 3alUThI [IJisl ee cOpoca HEO6XOJUMO CHATb curHas “"PaboTa”.

) samurTa oT BHyTpeHHed HeucnpaBHocTh ~Om5 HeT cBsA3W Mexay maatamu”
duKcrupyeTcs NpU OTCYTCTBUM OOMeHA JaHHBIMHU MexXAy IaTaMu. [[py BO3HMKHOBEHUH 3TOU
aBapHU YCTPOMCTBO HEe MOXKET PYHKIUOHUPOBATH, TPeOYyeTCs PEMOHT.

3.20 Hactpouku

B BbIpsAMHUTeJIe IpeyCMOTPeHA BO3MOKHOCTb HACTPOMKHU:

A) [lna usMeHeHHUs mopora cpabaTbhIlBaHUsl 3aLIUMThl OT KOPOTKOTO 3aMbIKaHUsS B BepxHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jja  kamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIpUsITUH U3TOTOBUTEJIE YCTAHOBJIEH MOPOT CpabaThIBaHUS MO aMIJIUTY/ie 0KoJIo 2,5-3*IH,
rjae |H - HOMUHa/IbHBIN TOK BBIIPSAAMUTEJIA. B IeBOM BepxHeM yrIJy 3TOH e IJIaThl UMEITCA /iBe
KOHTposibHble Toukd “K3”. HampsikeHue, uU3MepeHHOe MeXJy 3TUMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYyTOMY /KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaTbiBaHMSA NPSMO-NPONOPLMOHAIBHO
HalnpsDKEHUI0 3TOM  ycTaBKU. [lpy  HEOGXOJUMOCTH  YBEJUYUTb YYBCTBUTEJIbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampsihKeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HanpskeHHUe ycTaBKU K3 yBeJIMUUTD.

[IlpuHuMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUMHUMAaTb BO BHUMaHUe:

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

- ObIBaeT cUTYyalMs, Korja 3amuTa oT K3 cpabaTbiBaeT Npu TOKe, U3MePEHHOM KJlell|aMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThl, IOTOMY YTO 3alyTa cpabaTbiBaeT N0 aMIJIUTYAHOMY( MTHOBEHHOMY) 3HaUeHHIO TOKa,
a He JeHCTBYWOLIEMy WJM CpeJlHEMY. JTO yalle TOBOPUT O TOM, YTO BeJMKO aMILIATYAHOE
3HavyeHUe ToKa( NuK-pakTop). [lonbITka 3arpyobUTh UJIU MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT INPHUBECTH K BbIXOJY THUPUCTOPOB M3 CTPOS - BeAb OHM [IONYCKAIOT HEKOTOpoe
npe/ieJibHOe 3Ha4eHHe MTHOBEHHOTO TOKa, a 3aBOJICKasi HACTPOMKA KaK pa3 mpeaycMaTpUBaeT
cpabaTbIBaHUE 3aIIUTHI JJIs HEMPEBBILIEHUS 3TOr0 NMpeebHO-A0NYCTUMOro 3Ha4eHus. B aTom
cJly4ae U3TOTOBUTE/Ib MUMeeT NPaBO 0TKa3aTh B 6eCI/JIaTHOM rapaHTUMHOM 06C/1yKUBaHHUH.
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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'0 HANPSIXKEHUSI U pa3HOr0 TOKA MpeCcTaBJeHa Ha pUCYHKe 3.2:

45000
Jo0C0

15000

Qoo

e eing]

—ZED.CO. I5s

T (Secs)

PucyHok 3.2 BeixoHOe HanpsDKeHUe BhIPSIMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)
4. Tpe6oBaHMs1 6€30MIACHOCTH.
4.1 BoinpsMuTeJNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIeKTpOycTaHOBOK”,  «[IpaBujaM  TexXHHUYeCKOW  3KCIJIyaTallUd  3JIEKTPOYCTAaHOBOK
notpe6uteseit» u «llpaBuU1 TeXHUKH 6€30MACHOCTH NPU IKCIIyaTallMK 3JEKTPOYyCTaHOBOK

noTpebuTesen».

4.2 Jlna paboThl BBINPSAMUTEJS UCNOJb3yeTCs ONAcHOe JJi XU3HU HanpshkeHue. [lpu
YCTAHOBKe BBINPSAMUTENSI Ha OOBEKTe, a TakKe IpPU YCTPAaHEHWU HEeUCHPAaBHOCTEHW U
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TEXHUYECKOM OOC/IY>XMBAaHUM HeOOXOJUMO OTKJ/IYUTH BBIIPSAMUTENb W MNOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaX C CoZlepKaHUeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 Tlogk/a04yeHUe, peryJMpoBKa U TeXHHUYEeCKOe 06C/ay:KMBaHUE BbIMPSIMUTEJS J0/KHBI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJUCTAaMU, WU3YUYMUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Ilpu sKcmayaTalud U TeXHUYECKOM OOC/HyKMBAaHUU HE00X0JAHMMO CO06JI0/jaTh
Tpeb6oBaHus «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallMHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3J1EKTPOYCTAaHOBOK NOTPeOUTEEM».

4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NIepCOHasa BBINPSAMUTE/b [J0JKEH ObITh 3a3eMJIEH.

4.7 BplmpsAMUTeJb He MOXeT ObITb MWCIOJb30BaH KaK pa3beJUHUTEeNb LeNu WU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeAcTaB/iseT ONacCHOCTb JJs
IepcoHaja WJIA O0OOpYAOBaHUA, TO BbINIPSAMUTENb HEOOXOJUMO MNOAKAIOYATb 4Yepe3
npepbiBaTe/b, HAPpUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

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

A) ycTaHaBJIMBATh BbIIPSMUTEJIb HA HETOPIOYYIO IOBEPXHOCTH;

B) HeponycTUMO ycTaHaBJAUBATh BBIIIPSAMUTEJb B [1JIOX0 BEHTUJIMPYEMBIX MeCTax U MeCTax
C BBICOKOM TeMIlepaTypou OKpy:Kawllen cpesbl;

B) npu ycTaHOoBKe He06X0AUMO obecredynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
110 IePUMETPY BbINPSAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD BBINPSAMUTEJIb Ha LITATHOE MECTO U HAJIeXKHO 3aKPENUTh ero.
5.2 3a3eMJIUTh BBINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 IIpokJyafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAUYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

5.3 CeyeHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhpaBJAKMKUM KJIEMMaM [JId KaXJ0ro CMraaja oTaeJibHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJIS, [IJIsT YerO0 PEKOMEHJYEeTCs WX KOHIIbI TIIATeJbHO 3aYUCTHUTb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, K1eMMbI. [lojicoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, 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.

19



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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnv xe BblOpaHHOe 3HaueHUEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.

[IporpamMmmupyeMble GYHKIIMU BBIIPSIMUTEJIS lepedrc/ieHbl B Tabanne 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie GYHKIIUU

dyH- Hagnuch Ha Onucanue
KA HHAUKATOpe
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “Pabora” mnojaeTcd MecTHO WJIH
JUCTaHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 Cr1oco6 ymp 0 S Komanga “Pa6oTa” mojaeTcs nepeBoioM PyKOSTKU
y P TyMOJiepa “PaboTa” B nosioxkeHue “Bka”
1 CTAHIHOHHO Komanja “PaboTa” nofjaeTcs nyTeM 3aMblKaHUSI KJIEMM
6 U 7 KJIeMMHOH K0JI0JKU X1 nJ1aThl yipaBJieHUs
2 modbus Komana “Pa6oTa” nojmaercs no uHtepdeicy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HANpsXKeHUEM
3HaueHUe Hagnucoh [TosicHeHue
CurHaJ 3aJlaHusl U3MeHdAeTCs HaxKaTHeM KHOIOK “>”" U
ll<"
0 KHOIIKHU aon
HaxkaTue “>” yBesiMuMBaeT BbIXOJHOE HaNpsDKeHHE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HAaNps>KeHUe
CurHas 3aJjlaHusl U3MEHsieTCs [OBOPOTOM PYYKHU
2 CUMHAT VI NepeMeHHOT0 Pe3UCTOpa, Pa3MelleHHOro Ha JIMLEBOH
yup- 1 BCTP.PE3UCTOP | MaHEJIHU. [TosioxkeHUe “Mun” COOTBETCTBYET
MHUHHMaJIbHOHM BeJIMYMHe 3aJaHud, IoJoxkeHue “Makc”
— MaKCUMaJIbHOM BeJIMUMHE 33/1aHUS.
2 0.10 B Curnas 3aflaHus NoJaeTcsd BHEMIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcsi TOKOM ynpaBJjeHusi 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
5 BHeIIL CurHas 3afiaHus NOJAeTCs BHEUIHUM IepeMeHHBbIM
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pe3ucTop PEe3UCTOpPOM. PekoMeHayemoe 3HaYeHue
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurHas 3a/iaHus nojiaetcd no uHrepdeiicy RS-485

OnpenendeT noBefeHUe BBINPSAMUTES [OCJAe NPOMNa)KU HAMpSKEHUS CUJIOBOU CeTH

WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HaueHUe Hagnucek [TosicHeHue

Eciu mpoBas HanpsbKeHUs [JIMJICS MeHee 2 CeK -

BBIXOJIHOE HaNpshKEHMEe CKayKkoOM BO3BpalllaeTcs Ha

0 BKJIIOUEHO NpeXHUU yPOBEHb.

Eciu mnpoBan HampsbkeHus Jnjcs 6oJsiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBan HanpspKeHUs [JJWICA MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHUEe CKaykOM BO3BpalllaeTcs Ha
NPEXHUU ypOBEHb.

1 oTkiovyeHo | Eciu npoBan HanpsbkeHus JAjauicad 0Gojee 2 cek -
aBTOMAaTHYECKUH Iepe3anycK He MPOUCXOAUT; YTOObI
nepedTy B pexxuM “PaboTa” HY)XHO MOAATb KOMaHAY
“Cton”, mocJie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepensieT ycioBUe cpabaThiBaHUs 1-ro NporpaMMUPyeMOro peJse
3HaueHHe Hagnucek [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
F4 1-e pesie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpepenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJie
3HaueHue Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPU NepeXo/ie B PEXKUM
PABOTA “Pabora”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpenenisieT ycjioBUe cpabaThiBaHUsA 3-T0 IPOrpaMMUPYEMOro peJe
3HaueHHUe Hagnucek [TosicHeHue
0 OTKJIDYeHO | Pesie HeakTHMBHO BO BCeX peXUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MePEXOJIE B PEKUM
F6 3-e pesie '0OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NP NepeXo/ie B PEKUM
PABOTA “Pabora”
3 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpenesisieT BEJIMUYUHBI, BBIBOAMMbIE HA JUCIIEN
3HaueHUe Hagnucek [TosicHeHue
WUupaukanus MOCTOSIHHOM COCTaBJIS 0L EeN U
0 [+U - d+rms | cpegHeKBaJpaTUYHOIO 3HAYEHHUS TOKA U HanpshKeHus 1d,
F9 WHJWKaLs Irms, Ud, Urms

1 1+U - d WHaukauusi TMOCTOSIHHOW  COCTaBJISIIOIIENH TOKa U
HanpsikeHus 1d, Ud

2 1+U - rms WHpukauusa cpefHEKBaJpaTUYHOrO 3HAaYeHHd TOKa U

HanpspkeHuda Irms, Urms
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BpEMH IIJIaBHOT'O BbIXOJA HANPAMXEHHA Ha BaﬂaHHbeI YPOBEHbB. ﬂI/IaHaSOH 3HaYeHUH

F11 IJIaBH. YCK
y dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs m1aBHOTO CHUXKEHUs HaNpsiXKeHUsl 10 MUHUMaJbHOr0 3HaueHus. /[uama3oH
F12 | mnyaBH. BBIKJ. N
3HaYeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
MuHMMa/bHOE 3HAYEHUE CUTHAJa 3aAaHus B %. /luanazoHd 3HaueHud ¢yHkuuu ot 0%
F15 | HwxH.pejen 0 0
J10 100%, Ho He 6oJiee 3HaYeHUs ¢yHkuuu F16. luckpetHocts 0,1%
MakcuMasibHOe 3HaueHHe cUrHaja 3aZaius B %. [luanasoH 3HaueHU ¢yHkuuu ot 0%
F16 | Bepx.npenen o o
J10 100%, Ho He MeHee 3Ha4YeHus pyHKumu F15. luckpetrHoctb 0,1%
@OyHKIUSA BKJIOYAET PEXUMbl CTAOWIM3ALUK WM OTCPAaHUYEHUs] TOKA, HANPSDKEHUS,
MOIIHOCTH
3HaueHHe Hagnucek [TosicHeHue
0 HET PexXuMbl OrpaHUYeHHUs WK CTa6UIM3AIMU OTKI0YEHbI
1 orp Id PexxuM orpaHu4yeHHWs TNOCTOIHHOW COCTaBJAIOILEN
p BBINPSIMJIEHHOTO ToKa Id
2 or Irms PexxuM orpaHu4yeHUs] Cpe/lHEKBAJIpaTUYHOr0 3HAYEeHUS
p BBINPSIMJIEHHOTO ToKa Irms
3 cra6 1d PexxyuM cTabuau3alMM IIOCTOSHHOM COCTaBJIAOLIEeH
BBINPSIMJIEHHOTO ToKa Id
PexxuM cTabuIM3alMU CPeJHEKBAAPATUIHOTO 3HAUYEHHUS
4 cTab Irms
BBINPSIMJIEHHOTO0 ToKa Irms
5 orp Ud PexxuM orpaHu4yeHHs] TOCTOSIHHOW  COCTaBJISIOIIEN
p BbINPSIMJIEHHOTO HanpsikeHus Ud
F17 pexuM 6 Orp Urms PexxuM orpaHuyeHus cpeHEKBAJpaTUYHOrO 3HAYeHHUA
p BBINpPsIMJIEHHOT0 HanpsikeHus Urms
7 c1a6 Ud PexxuM cTabuju3alMM IIOCTOSHHOM COCTaBJIAOLIeH
BbINPSIMJIEHHOTO HanpsikeHus Ud
8 c1a6 Urms PexxuM cTabuIM3alMU CPeHEKBAAPATUYHOTO 3HAUYEHHUS
BBINpPsIMJEHHOT0 HanpsixkeHus Urms
PexxuM cTabunu3anydu NOCTOSHHOW COCTaBJSIOIIEN
9 ct.lorp Ud
BhINpsiMJeHHOT0 ToKa Id c orpannyeHuem Ud
PexxuM cTabuIM3aMU CPeJHEKBAAPATUIHOTO 3HAUYEHHUS
10 ct. I orp Urms
BBINPAMJIEHHOTO0 TOKa Irms c orpanuyenueM Urms
11 1. U orp Id PexxyuM cTabuju3alMM IIOCTOSHHOM COCTaBJIAOLIEeH
] p BhINpsiMJeHHOro HanpsixkeHus Ud c orpaHuyenuem Id
PexxuM cTabuIM3alMU CPeHEKBAAPATUIHOTO 3HAUYEHHUS
12 ct. U orp Irms | BelnpsAMJieHHOro HanpsibkeHus Urms ¢ orpanuyeHueM
Irms
QyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6UIM3AlMU UM OTPaHUYEeHUs
0 MepsieHHas | MeasieHHasi cTabu/iM3alys, BblCOKasi TOYHOCTb
1 cpefHsAs CpenHss crabuin3anys, cpefHsisi TOYHOCTh
2 6bICcTpast BricTpast cTabu/ar3anus, HU3Kasi TOYHOCTh
F18 | crabuausaius
3 ru6Kas 1 BricTpasgs mnpu OGOJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
Me/lJIeHHasi PU MaJIbIX OTKJIOHEHHUSIX
AHanornyHo rTu6kas 1, HO C Tropas3Zio0 MeHbLIUM
4 rubkas 2 .
OBICTPOAENCTBUEM
OnpenendeT MHHMMaJbHOe 3HAauyeHHEe HaNpsHKeHUs Ha Harpyske B pexXume
F19 H.npefen U | cTabuiu3anuy HanpsipkeHUs. 3HadyeHWe QYHKLMM He MOXeT NPEeBbICUTbH 3HAYeHHUe
byuknuu F20
OnpenendgeT MaKCMMaJlbHOe 3HayeHWe HaNpsHKeHWS Ha Harpyske B pexume
F20 B.mipeaen U | cTabuiav3anud HanpspkeHUs. 3HaueHWe QYHKLHUM He MOXET ObITb MeHblle 3Ha4eHMUs
dyuknuu F19
F21 . mpesent | OnpenenisieT MUHMMaJIbHOE 3HAaUYeHUE TOKA B Harpy3Ke B peXUMe CTabUJIU3alUU TOKa.
-11P 3HaveHHe QYHKIMY He MOXKET NPEBbICUTh 3HaYeHHue QyHKIUU F22
F22 B. npeje | OnpejiesisieT MakCMMaJIbHOE 3HAYEHHE TOKA B HAarpy3Ke B peXUMe CTabWIM3aliu TOKa.
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3HaueHue QYHKLHUU He MOXET NPEeBbICUTb HOMHUHAJbHBIM TOK BBINPSIMUTENS U He
MOXeT ObITh MeHbllle 3HaueHUs1 pyHkiuu F21

QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”

3HavyeHUe Hagnucek [TosicHeHue
F92 | koHTpoOJB da3
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJ/IIOYeHa | 3alyTa OTK/IKYeHa
OnpepenisieT cnocob M3MepeHHUs BbIX0JHOTro Toka Id
3HayeHHe Hagnuce [TosicHeHue
0 JaTyukK I+ U | BeIxogAHOM TOK paBeH NOJyCyMMe HW3MepeHU#
I- "mmocoBoro” U "MuHycoBoro” gatuyukoB Id = (I+ ul-)/2
F94 | WUsmepeHue | BbIXo/lHOM1 TOK paBeH [OKa3aHUsIM TJIIOCOBOr0”
1 JaT4YuK [+
gatyuka Id =1+
2 naTanK I- BbIXo/lHO!1 TOK paBeH I[OKa3aHUSM ’MUHYCOBOro”
JaTtyuvka Id =1-
3 HEeT BbIXo/1HOU TOK paBeH HyJiwo, Id =0
BruitoyaeT MJIM OTKJIIOYAET 3alUTy OT MOTEPU U3MepPEHUs BbIXOIHOTO HanpsixkeHus Ud
FO5 3amura Ud 3HayeHHe Hagnucek
0 BKJI 3alnuTa BKAOYEHA
1 OTKJI 3aluTa OTKJII4YeHa
3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3Ha4eHUH 110 YMOJIYaHUIO)
3HayeHHe Hagnucek [TosicHeHue
0 HeT 3HaueHUss BceX MNPOTpPaMMHUpPyeMbIXx OGYHKUUH He
HM3MeHsIeTcs
Bce nporpaMMupyeMble byHKIUM NPUHUMAKOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIMA 3aBojckoe OyHKIMA 3aBojickoe
3Ha4YeHue 3Ha4YeHue
F1 0 F17 2
Fo8 3aBO/. HACTp. 2 1 F18 1
F3 0 F19 0
1 Aa F4 1 F20 Unom
F5 2 F21 0
F6 3 F22 [HOM
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 anpec OnpepesisieT aJipec ycTporcTBa B ceTH RS-485, 3HaueHus ot 1 o 247
OnpeneisieT CKOPOCTb NepeJilauu JaHHBIX 10 ceTH RS-485
3HayeHHe Hagnucek
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/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI + Onpenensier k03$PUIIMEHT Mepefayd MO TOKY MeX/Jy HU3MepeHHbIM 3HauyeHUEM
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F103

KkI - CWrHaJjla ¢ JJaTYMKa TOKAa M MOKa3aHUSIMH TOKa Ha JucIjiee Mo “mawcy” U “MuHycy’
COOTBETCTBEHHO. Ha mnpeAnpUsATHHM H3TOTOBUTEJe OOBLIYHO BBICTABJEHO 3HAuYeHUe
6sn3koe k 1,00. /lnana3on 3navyenui ot 0 0 2,50

J

8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXHUMOB.

Pexxum

OTobpakaeMble aHHbIE

['oTOBHOCTB

1-s ctpoka Hagnucek “IT'oToBHOCTB”

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

[IporpamMupoBaHue

1-a crpoka Kog dyHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
F2 - curHax ynp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOe MOsiICHEHUE

PaboTa

1-a CTPOKa BesinuunHa 3a1d0ETro CUTI'HaJia

2-1 cTpoka BesnMyMHa TOKa HArpy3KH, BBIXOJIHOTO HaMpPsHKEHUS
TeMIepaTypa paauatopa Hanpumep, [d=45 A, Ud=100 B( nocTtosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTUYHOE
3HavyeHue), Tp=35 C.

OToGpakaeMble Ha JAuCIJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus

KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGBI UX YCTPAaHEHUA

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

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Ommo6Ku

Haanuce Ha IlosicHeHue
WHJMKaTope

Om?2

HET CUJI0BOM ceTu!

YCcTpoHCTBO He 0GHAPYKHUBaET HaNpsi>KeHU e CETH

Bo3MoxHasA npu4YMHA JencTBus

MNOAKJIIOYEHHA

Hal'IpH}KeHI/Ie Ha BBIIIPAMHUTEJIb HE Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
nmoaaHo HallpA»XKeHUH, NpaBHUJIBHOCTH

BBIKJIKOYATeJlb BbIKJ/IKOYATEJIb

He BKJIIOUEH aBTOMaTHUYeCKHH | BkiIouuTh aBTOMaTHYECKUH

ooJsibiie 100 B

C/IMIIKOM HHU3KOE HalpdXeHHnue Y6e,£[I/ITbCH, 4YTO HallpAXKEHHE B CETHU

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

Om3

npoBaJ
HanpsxeHus!

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHHUS MHUTAHUS
CUCTEMBbl  yIpaBJeHHWs  WJM [pPOBajJ  CHJOBOTO  HaNpsKEHUS
JUINTEJLHOCThI0  6oJiee  2-X  ceKyHJ. JlanbHeHlllee TOBeJleHUE
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BBINPSIMUTENS omnpejensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
YCTPOMCTBO aBTOMATHU4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To BeImpAMHUTE/b BOUAET B pexXUM “['0OTOBHOCTBL” MOCJ/e MOJa4du

koMaHabl “Cton”

TemmnepaTypa oxsaxaamuero paguaropa gocrura 80 C.

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BeInpsiMUTEJIb HE BOCIPUHUMAeET KoMaHy “PaboTa”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha BBIIPSIMUTEJIb

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

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

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0

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

MNOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHo YCTAaHOBJIEHO 3HA4Y€HHEe

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

F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEUCIPaBHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

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

HallpAXeHHWd HET

Bo3MoxHasg npuYMHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha nHaMKaTope HeT HAJIMMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYMHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF1,
NPOBEPUTh HaIW4YMe HaNpsSKEeHUs
220 B Ha koHTaKkTax aBTomaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJUYECKH “3aBHCAeT’, JaHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutaHue | [IpoBeppTe ocuuaorpapom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opyaoBaHUs

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu mojavye Hamps>KeHUs Ha BBINPSIMHUTEJb Ha HAarpyske MPHUCYTCTBYET
HanpsikeHUe, XOTs KoMmaHJAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXoJuTcs B pexkuMe “'oTOBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHU4Yeckoe O6GCAyKMBAaHUE BBIPSIMUTEJSI NPOU3BOAUTCS He pexke OJHOr0 pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:
A) KOHTPOJIb KpenJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSI?KKAa BUHTOBBIX COeJIMHEHUH;
B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.
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11 MapkupoOBKa BBINIPAMUTEIA

11.1 Ha ka1l BbINPSIMUTEJb HAHOCATCS:
A) Ha3BaHUeE BbIIPSAMUTEJIS;
B) o603HaueHHe NUTAIOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3a1UTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa BBIIPSMUTE/SI NPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHbBIN

ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHHUE

13.1 BeinmpsAAMUTeJIb XpPaHUTb B 3aKPBIThIX I[OMeIeHHUSAX B KapTOHHBIX KOpPOOKax WJIHU
JlepeBSAHHBIX ALIMKAX [IPU CeAYIOLHUX YCI0BUAX:

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

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

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

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

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHU BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHWe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMUTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TBH-3-P-460 ....oovvrreiieiieiiciieiieiee e e s e e 1 wmT
PYKOBOZCTBO MO 3KCIIYATALMHU .eeervnveernrreersnreersseeennne 1T
| = T0d 1 (0] o APPSR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIOZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJISI HE € UCTBYIOT:

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

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTeNeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpTraHU3aLUi 6e3 coraacoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opysoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIJIyaTUPOBAIMCh IPU HAapyLIeHUU
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
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ABApPUUHBIX YCJIOBUSX, HCIBITAJH yJapbl MOJIHUH, MOXAp WM Jpyrde 3KCTPeMasbHbIE
yCJIOBUS.
15.4 PeMOHT M CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpeAlNpUATHU
WU3rOTOBUTEJIS.
15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTEbHbIE pa3Mepbl
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TBH-3-P-460-40 480 516 546 720 680 194 Bositel M10 30
TBH-3-P-460-80 480 516 546 720 680 194 Bostel M10 33
TBH-3-P-460-125 560 602 638 840 790 194 Bostel M12 42
TBH-3-P-460-160 560 602 638 840 790 194 BosTel M12 44
TBH-3-P-460-200 560 602 638 840 790 194 Bostel M12 48
TBH-3-P-460-250 660 702 738 940 890 222 BoJsiTbl M12 60
TBH-3-P-460-315 660 702 738 940 890 222 BosiTbl M12 65
TBH-3-P-460-400 760 802 838 | 1000 950 222 Bostel M12 70
TBH-3-P-460-500 760 802 838 | 1000 950 222 Bostel M12 74
TBH-3-P-460-630 760 802 838 | 1000 950 222 Bostel M12 82
TBH-3-P-460-800 760 802 838 | 1000 950 222 BosiTbl M12 86
TBH-3-P-460-1000 760 802 838 | 1000 950 222 BosTbl M12 92
TBH-3-P-460-1250* 760 802 838 | 1300 | 1250 | 282 BosiTel M12 105
TBH-3-P-460-1600* 760 802 838 | 1300 | 1250 | 282 Bosatel M12 110
TBH-3-P-460-2000 HanosibHbI# mikad 1600x800x400 170
TBH-3-P-460-2500 HanousibHbi# mikad 1800x1000x600 — 2 miT 300
TBH-3-P-460-3200 HanousibHbi# mikad 2000x1200x600 — 2 miT 400
TBH-3-P-460-4000 HanousibHbli mikad 2000x1200x600 — 2 T 400

* MOXeT ObITh U3roTOBJIeH B MKady 1320x800x300 mm P31
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