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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-N”, “BbinpsAMuTesib” UM “ycTporcTBO”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HanpsbKeHUs1 W PeryJMpoBaHUs ero JAeWCTBYIOLIero 3HayeHUs Ha aKTUBHOM U aKTUBHO-
WHAYKTUBHOW Harpy3ke. HejonmycTUMo NoJK/I0YeHHEe K BhIMPSAMUTEN eMKOCTHON HarpysKu —
aKKyMyJISTOPHOM 6aTapeH, mpeobpa3oBaTeJist YaCTOThI U T.I. PeryjiMpoBaHue OCyllecTB/IsSIETCS
3a CYEeT U3MeHEeHH YTJia 3a/[eP>KKHU OTIIUPAHHUS CUJIOBBIX THPUCTOPOB.

1.2 PerysvpoBaHMe HanpshKeHUs] HAa Harpyske OCyIeCTBJISA€TCS OJJHOBPEMEHHO 10 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.3 BeinpsAMuUTEb MOXKET IPUMEHATHCA KaK /1 pyYHOTO peryJIMpOBaHUs HalpsXKeHUs Ha
Harpyske, AJis 4ero npejiHa3HayeHbl KHOMKU U MEepPEMEHHbIM pPe3UCTOP Ha MepeiHel MaHe U
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHs] B COCTaBe CUCTEMbl aBTOMAaTH3alMU. B kadyecTBe
yHpaBJSALAX CUTHAJIOB MOTYT IPUMEHSAThCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay paspelneHuss i paboThbl BBINPSIMUTENS MOXKHO MOJaTh KaK BPYYHYH C
NOMOLbI0 TyMOJiepa Ha JIULEBOW MaHeJU, TaK U JUCTAHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHasa ynpaBJeHUss W KOMaH/bl pa3pelleHusl OCYLIeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

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

1.5 BeinpsiMUTe/ib OTOOpakaeT Ha JUCIJIee TeKyllhe JJaHHble O BeJWYHWHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BeinpsamuTesb UMeeT IUUMPOKUM KOMIJIEKC 3aljUT M aBTOJUArHOCTHUKHY,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMEHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.



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

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TBH-3-N

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryakuBaw MU GUIBTP Het
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,

HoMHHaJIBHBIN TOK Harpy3ku, A

40, 80, 125, 160, 200

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHas ynpaBJieHUs

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

Bxoz ynpaBsieHusi / 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-kpucrasindyecku MHAUKATOp 32-
CUMBOJIBHBIH, 2 CBETOAMO/A

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

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

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

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3anuTa: noteps ¢da3bl UM “caunanue” gpas

JJIeKTPOHHasd

[leperpy3o4Has cnoco6HOCTb

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -

1 MuH
[Topor cpabaTbeiBaHUS 3aLUMThl OT KOPOTKOTO [=3.35In
3aMbIKaHUSA o
ToyHOCTB MOAAEPXKAHUS TOKA B peKUMe 20 I
CTabUJIM3alMY TOKA
Bpems cTabuin3anuy TOKa IpU CKayKe
Hanps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cek
pexxuMe CTabUIM3aL MU TOKA
ToyHOCTB NOAAEPXKAHUS BBIXOJHOTO
HalpsKeHUs B peKUMe CTabU/IM3aLuu 2% Un

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

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

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

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

E) py4ka BCTpOEHHOI0 IepeMeHHOr0 pe3nucTopa;

7K) kHONKa aBapUIHOTO OCTaHOBA;

BHyTpu 1mikada pa3MeniarTcs:

A) xnemmHas kosioaka XT1 giia nogkitodeHus ¢pa3 nuTawllel ceTy;
B) TupuctopHbie MoayaH( 3 IITYKH);

B) pazguaTtop oxsaxJeHus;

[') maThl CUCTEMBbI YIIPaBJIEHUS;

) xki1eMMHas KoJsioaka XT2 11 MOAK/II0YEeHHUS Liellell Harpy3Ky;

E) aBTOMaTuuyeckui Bbika4aTeab QF1;

2K) maTuyuku Toka ( 2 WTYyKH)

3) BEHTUISAATOPDI OXJIAXK/EHUS

Ha 60koBoO# nmaHe u u_ucad)a HaXOAHTCA KJieMMa 3a3€MJIEHHU .

B kayecTBe peryJMpymollero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YyIOTCSA TPU TUPUCTOPHBIX
MOAYJSl, KaXKJAbld M3 KOTOPBIX COAEPKUT MO0 JBa TUpUCTOpa. CHJIOBOEe HampsiKeHUue
NoJAK/A4YaeTcd K kiJeMMHOM KoJsoake XT1. Ha siMueBod mnaHesu pasMelleHbl 3J1€MeHThI
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

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 BBINIPSIMUTE/Ib BbIIIOJIHEH B BU/le MeTa/JIM4ECKOro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEITCA OpraHbl YIIpaBJeHUs U UHAMKALUY, lepeyrceHHble B Tabuune 3.2
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Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliue [JlaHHble, pEXHUM pabOThbl, 3HAYEHUS

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

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

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

3.4 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT2, X1 u X4 npuBejieHo B Tabsuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI

XT1 1 A Jns noakoyeHus Gpasbl A MUTAOIIEN CETH

XT1 2 B Jns noakioyeHus ¢asbl B nuTaroiei ceTu

XT1 3 C Jns noaknoyenus ¢pasbl C nUTaKOLIEN CETU

XT2 1 N 11 coelUHEHHUS C HEUTPAJIbIO CETU

XT2 2 N Jisi coenHeHus ¢ Harpyskoi( Beixo “MuHyc”)

XT2 3 + U Bbix | Jlsisg coeguHeHus1 ¢ Harpy3kou( Beixog “niroc”)

X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJieHUsl

X1 6 Ay Jl1d mofja4y CUrHaJsia JYMCTaHIMOHHOTO yIIpaBJIeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
IpOrpaMMHUpPyeMOro peJje

X4 2 O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

P1

X4 3 H3 P1 HopManbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 HopMasbHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHUPYyeMOro
pese
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOTro peJie
O6mui | O6IMKA KOHTAKT 3-ro MPOrpaMMUPYyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-T0 IpOrpaMMUPyeMOTo

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMmbJsiepa “PaboTta” B

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

COOTBETCTBEHHO, HaXxOXKJeHHE PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

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

Takxxe komaHbl "PaboTa” uau "Cton” MoryT ObITh oJlaHbl 1o UHTepdelicy RS-485, eciu
F1=2.

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaBisTb ypOBHEM BBIXOJHOIO HANpsXXeHUs BBINPAMUTENS MOXHO MECTHO WJIHU

JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJ/IATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHasia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3Ha4YeHHUSAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSIOIIUX CUTHAJIOB MOTYT
NPUMEHSTHCS:

A) ctanzapTHbIA aHasoToBbIM curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npusoxxeHe A) u Tabauueil 3.3. BbI6Op HCNOJIb3yeMOTro CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCIJIee B MIPOLIEHTaX, BOJIbTax UK ammepax, Hanpumep U3z=40%, Us=50 B, [3=30 A.

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

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBesieHHEe BBINPSIMUTEJIS TOC/IE TPOBaJIa CUJIOBOTO UJIM BCIIOMOTATeJIbHOTO HANPSI?KEHUSI
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIWYeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIW4YeHUe. Eciu mpoBan
HanpshKeHUs JJIWJICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH ypOBeHb, ecad O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAbl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.
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Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHe 3ampelleHo. Eciu mnposan
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halpsi>KeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
WHJUIMPYETCS coob1ieHre 06 ouirMbKe. B TakoM MoJ/10keHUU BbINIPSIMUTEJb 3a0JI0KMPOBAH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4yero BbINPSIMUTEJb epelieT B pexKUM “'0OTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprupoBaHo 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 IPOrpaMMUPYEMBbIX peJie

Ha «kj1eMMHyl KoJsioAKy X4 muaTbl yOpaBJ/eHUs BblBeJeHbl KOHTAaKTbl Tpex
nporpaMMHUpyeMMbIX pese. B 3aBucumMocTu oT 3HaueHus QyHkuuu F4-F6( cMm. nyHKT 7) pene
MOTYT GbITh HEAKTUBHBIM HJIU BBINIOJHATb QYHKIUIO CUTHAIM3AaTOPa CeAYIIINX COObITHMH:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

B) BoinpsaMuTesb HaXoA4UTCs B pexxuMe “PaboTta”;

B) BoinpsiMUTEIb HAXOAUTCSA B pexxuMe “ABapus’.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 T'n u
TOK 5 A.

3.9. [locTosAHHAsA cocTaBAAKIAS U CpeJHEeKBaJpaTUYHOe 3HaYeHUe. Bri6op mapamMeTpoB
UHAUKALUU

B o6meM ciayyae BBIXOJJHOe HalpspKeHWe W TOK BBIIPAMUTEsS] He SBJIAIOTCA
IOCTOSSHHBIMH, a COJep»aT IIOCTOSSHHYI0 W IlepeMeHHyl cocTaBJjsouled. biarogaps
IIlepeMeHHOH COCTaBJIALIed HaNlps>KeHUe U TOK B Harpy3Ke UMeIOT MyJIbCUPYIOLIUK XapaKTep.

[IToaTOMy HeO06X0MMO pa3/e/faTh IOCTOSHHYIO COCTABJAILY0 TOKAa U HanpsbkeHud Id u
Ud u cpesHekBaapaTuuHble 3HadyeHUs1 Urms u Irms.

Besnuunbl Ud v Id Heo6xoguMO y4YUTHIBAaTb NPU NMUTAHUU OT BBIIPSAMUTES 0OMOTOK
3JIEKTPUUYECKUX MALIMH U 3JIEKTPOMarHMTOB, TaK KaK MMEHHO NOCTOSIHHAA COCTABJIAOLAA TOKa
onpeJesseT BeJJMYIMHY MAaTHUTHOIO [TIOTOKA, @ 3HAYMUT U 3JIEKTPOMAarHUTHOIO MOMEHTa.

CpegHeKkBaJjpaTU4YHOe e 3HaueHHe HeOoOXOJAUMO YYMUTBIBATb, €CJM Harpyska HOCHUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEHTHO 3HAa4eHHUIO TOKa( WJIM HaNpsKeHUs), KoTopoe OyeT
BbI3bIBAaTh TAaKOM »Ke TeIlJIOBOM HarpeB B aKTMBHOM Harpyske, KaKk MU CyMMapHoOe JeWCTBHe
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MOCTOSAHHOU Y NEpEMEHHOMN COCTABJIAKLUN — BBIYUC/IAAETCH KaK KOPpeHb KBaJIpaTHBIU U3 CyMMbI
KBa/IpaTOB IOCTOSSHHOU U IlepeMEeHHOM COCTaBJIAILIEN.

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

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

- Ecnu 3Havyenue 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 gucniiee oTob6paxatotcs: [rms, Urms;

3.10 Hu>kHUW ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHuUs
HuwxHUNA U BepxHUHM TMpejiesibl peryJjupoBaHUs COOTBETCTBYIOT MHWHHUMAaJbHOMY H

MaKCMMaJIbHOMY 3HAa4Y€HHIO yHPaBJAKIEr0 CUrHa/a. YCTAaHOBKA 3TUX 3HAYEHHUH MO3BOJISIET
YCTAaHOBUTh TpaHHUIlbl JUala30Ha, B KOTOPOM OY/JeT BECTHUChb PEryJMPOBaHHE BbIXOJHOTO
Hanpsi>KeHUs1 B MPOIEHTaX OT HOMHHa/JIbHOrO. EC/IM yCTaHOBUTH 3Ha4YeHHeE /MAJisi HUKHErO
npepesa paBHbIM 0%, a A/ BepxHero — 100%, To perysupoBaHue 6y/leT peajlu30BaHO BO BCEM
JlMana3oHe — OT HyJIs 10 MAKCUMaJIbHOTO BbINPSIMJIEHHOTO.

3aziaHre 3HaYEeHU HMXKHET0 U BEPXHETO MPe/IeJIOB PeryJMpoBaHus s $pa3oBoOro MeTosAa
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexkyM orpaHUYeHUd TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHW HU3MeHsIeT YyIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pas3oM, YTOOBI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HaueHHe. JlaHHas GYHKIUS T03BOJISIET
TOYHO OrPaHUYMBATh MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
n3beraTb cpabaTbhIBaHUs 3alUMT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. DPyHKIUs
BKJ/IIOYAETCS U OTKJ/IIOYAEeTCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaThb B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJIbHOTO TOKa pery/isaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
ceteBoro HamnpspkeHus Ha 10 % - 2.3 cek. Curhasa 3aZjlaHusi OoTOOpakaeTcs B aMIlepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.13 PexKUM OorpaHuYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXET pabOTaTh B peXHMe OrpaHUYEHMs HAMNpPsHKEHHs, B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TakKUM 06pa3oM, 4YTOObl BBIXOJHOE HaNpsDKeHWe Ha Harpyske He IPeBbICHMJIO 3a/laHHOE
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. yHKT 7).

3.14 PexxyM cTabUAM3AIUY HAPSIXKEHU A

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOMJIM3ALMU HANpsi>KeHHs, B KOTOPOM
CUCTeMA yNpaBJieHUs aBTOMATHYeCKU U3MeHseT YNpaBJsiiollee BO3JeHUCTBHEe HA THPUCTOPHI
TaKUM 06pa3oM, 4YTOObI MOJJIep>KUBAaTh HaNpsDKEHWE Ha Harpy3ke Ha 33JlJaHHOM YpOBHe.
ToyHOCTh cTabUIM3ALUU HanpspkeHUsA — 2% OT HOMMHAJILHOTO HANpPSDKEHUs] CEeTH, BpeMs
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CTabuJM3alMu NpU CKayke ceTeBoro HampspbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcs B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTK/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBku F17, a BeJMYMHAa MMHHUMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIM3aIMY TOKA C OTPAaHUYeHHeM HalpsKeHUs
[Ipeo6pasoBaTesib MOXKeET paboTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OTrpaHUMYEHUEM HaANpSPKEHHUs, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMAaTUYECKHM H3MEHSET
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
Harpy3KH Ha 3a/laHHOM ypPOBHE, OJJTHOBPEMEHHO C 3THUM He JIONyCKas NpeBbIIIEHUS YCTAaBKHU MO
HanpspkeHuto. CUTHa/ 33ZlaHusl OTOOpaXkaeTcss B aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS U OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHUEM ycTaBKkU F17, BesnMyMHa MUHUMaJbHOIO U
MaKCMMaJIbHOT'0 TOKa 3aZaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HalPsXKeHUs —
¢yuknuei F19( cMm. nyHKT 7).

3.16 PexxuM cTabuUIM3aIMY HAPSXKEeHWs C OTPaHUYeHUEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OZITHOBPEMEHHBbIM OrpaHWYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATHU4YeCKH
M3MeHseT ynpasJisiollee BO3/JeiCTBUe Ha TUPUCTOPbl TAaKMM 06pa3oM, 4YTOOBI MO/ JJep>KUBATh
HalpshKeHWe Ha Harpy3ke Ha 33/laHHOM YpOBHe, OJJHOBPEMEHHO C 3THM He JoIycKas
IpeBbIlIeHHs YCTaBKU N0 TOKy. CHUrHaJj 3afiaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep Us = 150
B. ®yHkuusa BKJIWOYAETCSd U OTKJIKYaeTCsd MporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpsbpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — GyHKIMed F22( cM. myHKT 7).

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEeHHUS U CTaOUIN3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHUYeHMs) 3aZlaHHbIX BeJUYMH. [lna 3toro uMeerca QyHkuusa F18, kortopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
IpyU 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3anUM. TOYHOCTb CTAaOU/IM3ALUU
HanpsKeHUs WK Toka — 1% OT HOMHHAJIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTabU/IM3aluu NpU
CKayKe CeTeBOro HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHsasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHssA, NpPU 3ITOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAOU/IM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSKEHUA WU
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsiXKeHUs CeTH, BpeMs CTaOU/IM3alMU [IPU CKayKe CeTeBOT0
Hanps>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - 6picTpast. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUs WJId Toka - 3-5% oT
HOMHMHAJIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOro HaIlpsiKeHHs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabWJM3alMKM BbICOKass NpPU OOJIbIIOM OTKJIOHEHWH
CTabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYeMON BeJUYMHBbl K 3aJaHuio. Takod BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXO/S1LEN /11 HeJIMHEMHOW HarpysKHu;

- 4 - rubkasa 2. AHaJIOTUYHO NpeJbIAYIIeEMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIEHHbIM U3 BCeX BAPUAHTOB.
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3.18 3anuchb B 1aMATb 3aBOJCKUX HACTPOEK.

BeinpsiMmuTesnb MMeeT cnenuaibHylo GyHkuuio FI98( cM. myHKT 7), MpU COXpaHEHUMU B
naMATH KOTOPOM 3Ha4YeHHs paBHOro 1, Bce M0/b30BaTe/IbCKHE YCTAHOBKM CTUPAIOTCS, @ HA UX
MeCTO 3aMMChIBAIOTCS 3aBO/ICKHEe 3HaYeHUsI QYHKIUM.

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

A) 3amMTa OT KOPOTKOrO 3aMbIKaHHUs SIBJASIETCS 3JI€KTPOHHOMW. IJJIEKTPOHHAs 3alUTa
peanusyeTcsl NyTeM OBICTPONM 0O6PAGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAMLUX OT
JIATYMKOB ToOKa. [Ipy mpeBbIlIeHUHM MITHOBEHHOI'O TOKAa 3HAauyeHUs1 3*[HOM MPOUCXOAUT CHATHE
YOPaBJASAOUUX HUMIYJbCOB C THUPUCTOPOB, a Ha JMCIlJIee OTOOGpaXkaeTCsl COOTBETCTBYIOIEe
COOOIIeHHE.

B) 3ammTa OT 1Neperpyskd THUPHUCTOPOB TMpeJHa3HAyeHa /JJs1  COXpaHeHHUs
paboTOCMOCOOGHOCTA THPUCTOPOB MNpPU JJUTEJNbHOU Meperpyske TOKOM, MpeBbIIIA0LEM
HOMMHaA/JIbHOE  3HAueHUWe TOKa  BbINPSIMUTeJSA. 3alluTa  SBJASETCA  3JEKTPOHHOMU.
Mukponpolueccop HenpepbiBHO M3MepsieT TOK Harpy3kd M HaKallJIMBaeT 3HAayeHUe BpeMsi-
TOKOBOIO WHTEerpajla U CpaBHUBAaeT €ro C yCTaBKOH, MPU NpPEeBbIIIEHUH KOTOPOW CHUMAET
MMIYJbChl YIpaBJeHHUs C THUPUCTOPOB M OTOOpa)kaeT Ha JUCIJiee cooblieHUe. Pa6oTa
BBINIPSIMUTEJISA GJOKUPYETC Ha 3 MUHYTHI, IIOCJ€e Yero OH MmepexoAuT pexuMm “T'oToBHOCTB”
ecJIM nmoJaHa koMaHza “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTes: [ = 1,5 [HoMm - 10 cek, [ = 1,25 [nom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabaTbiBaHHUSl 3JIEKTPOHHOM 3alUThI( MO MPHUYHUHE
BHYTPEHHEN HEUCIPABHOCTU WJIU COOe HACTPOEK) THUPHUCTOPHI 3aLUILAIOTCS OT Meperpys3Ku
TEeINJIOBbIM paclienruTe/leM aBTOMaTH4eCKOro BbiktodaTess QF 1.

B) 3amuTa OT meperpeBa pajuaTopa ob6ecrneuyuBaeTCs BCTPOEHHBIM TeMIEPATypPHBIM
JaTYMKOM, KOTOpbIM HENpPepbIBHO OMNpallMBaeTCcs MHUKpompoueccopoM. IlpeaenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
OJI0KMpyeTCcs [0 OXJaxK[eHus pajguaropa Ao temnepatypbl 60 C, mocje 4yero BBINPSIMUTEb
nepexoAuT pexuM “'0TOBHOCTL”, ec/iv moAaHa komaHza “Cromn”.

[') KOHTpOJIb HaNpsiP)KEHUSI CUJIOBOW CETHU OCYUIEeCTBJSETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCYTCTBHUS OJHOW WJIM HECKOJbKUX (a3 WM B Caydyae HUX
“ciunaHuga”. 3alyMTa MOXET ObITh BKJKOYEHA HWJM OTKJYeHa MyTeM MporpaMMHUpPOBAHMUS
¢yuknuu FO2( cM. nyHKT 7).

Jl) 3auMTa OT HEUCITPABHOCTH 1€ U3MePEeHHUs HaNps>KeHHUs cpabaThIBaeT, eCJIU CUCTEMA
ynpaBJieHUs U3MepsieT 3aBeJOMO HeBEPHbIe 3HAaUEHU S BbIXOJHOTO HANPSPKeHHU . 3allluTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

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

3.20 HacTpouiku

B BeinpsAAMUTeIE IpelyCMOTPEHA BO3MOKHOCTb HACTPOUKHU:

A) Jlng u3MeHeHHs nmopora cpabaTbhlBaHHUS 3alUThl OT KOPOTKOT0 3aMbIKaHUs B BEPXHeEU
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*IH,
rAe |H - HOMUHaJIBHBIN TOK BBINPSAMUTEJISA. B IeBOM BepXHeM yrIJly 3TOM e MJIaTbl UMEIOTCS Be
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [OJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLMOHAIBHO
HaNpsPKEHUI 3TOM  ycTaBKU. [Ilpy  He06XOJUMOCTHM  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
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cpabaTblBaHUS HYXXHO 3TO HampsihkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHUMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHEeHHUs] HaCTPOMKM 3alUThbl OT KOPOTKOTO
3aMbIKaHMUS, CJlelyeT IPUHUMaTh BO BHUMaHUe:

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

- ObIBaeT cuTyanus, Korga 3aumura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMU,
MeHblIeM 4yeM [H. 3To He 06s3aTeJIbHO TOBOPUT O HeNpaBUJbHOM 3aBOJACKON HaCTpoOMKe
3alMThI, TOTOMY 4YTO 3alMTa cpabaTbiBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaUY€eHHUIO TOKaQ,
a He JeUCTBYWOINEMy WJM CpeJjHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJMKO aMIUIUTYyJHOe
3HayeHUe ToKa( nuk-pakrtop). [lonbiTKa 3arpy6rUTh UM MOJHOCTbIO OTK/IOYUTD 3aUTy OT K3
MOXeT MPUBECTU K BbIXOAY THUPHUCTOPOB M3 CTPOS - BeJb OHMU JIONYCKAIOT HEKOTOpOoe
npejie/ibHOe 3Ha4eHHe MIHOBEHHOTIO TOKa, a 3aBO/CKasi HACTPOMKa KakK pa3 IpeAycMaTpUBaeT
cpabaTblBaHMeE 3aLUTHI [/ HENIpeBbILIEHUs 3TOr0 Ipeie/IbHO-0NyCTUMOTO 3Ha4eHus. B aTom
c/ly4yae U3rOTOBUTEJIb MMeeT MPaBO OTKa3aTh B 6€CIJIaTHOM rapaHTUMHOM 00C/Iy>KUBaHUH.

b) llokazaHus gaT4yvka Toka. B ciydae, eciv Tok, U3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
caykat  ¢yHkuuu  F102  "kI”. TlokazaHus Toka Ha [JuCIJiee U3MEHSITCI MpsMo-
IPONOPLHUOHAJBHO U3MEHEHUIO 3TOro KoadpdunuenTta. BearynHa Irms npu 3ToM U3MeHHUTCA
aBTOMAaTHYeCKH; ee KOPPeKTUPOBATh He TpebyeTcs.

[IpyHKUMas pelieHue 0 MOACTPOMKe MMOKAa3aHUM TOKa, caefyeT UMeThb B BUAY Cefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyATopa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjelld, CIOCOOHble U3MepATh
CpeiHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
WCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKE, a IPU HECHUHYCOMJAJIBHOM TOKe TaKHue
KJIeIM MOTYT JAaTb NOTpellHOCTb U3MepeHUs Ao 50%. PexkomeHAayeTcs MCNoJb30BaTh KJ/elLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OT HOMUHAJILHOT'O TOKA BBINIPAMUTEJIS;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryJadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JAUCIJIee PEKOMEeHAYeTCs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIu yIpaBJIeHHUs.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJI BBIXOZHOTO HamnpsikeHud. C npaBol CTOpOHBI — pe3uctop R7,
MacIITabupywIUKA Ko3PUIMEHT IMepeAayd OT H3MEpPUTEJbHOM IJIaThl K [OKa3aHUIM
JicIies.. Pe3ancTopbl MOTYT GbITh TPY/AHO AOCTYIIHbI U3-3a XKI'yTa IPOBOJOB.
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11 moACTPOMKY NMOKa3aHUM Ha JUCIJIee HE06X0UMO OTKJIKYHUTD 3alUTy pyHKLMel F95,
nojatb kKoMmaHay “Pabora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
BesinunHy Ud Ha fucniiee. Y6eUThCS, YTO HA MOJK/IIOUYEHHON Harpy3Ke HyJieBoe HallpsiKeHue U
JlOOUTBCS MOKa3aHUM HyJiS HA JUCIJIee TOBOPOTOM I'0JIOBKM PeryJIMpoBoYHOTro pesuctopa R13.

Jasiee mogHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUBIIUCH COBNAZleHUs] C U3MEPEHHbIM 3HAUYEHUEM.
Besnnumna Urms mpu 3TOM U3MEHUTBHCS aBTOMATH4YECKH; €€ KOPPEKTUPOBATh He TPeOyeTcs.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOGHOCTBIO H3MEpSThb
cpeaHekBagpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy pyHKLMeH FO5.

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

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [lo yMosiyaHuto
3Ta mJiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X04UMOCTb HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciu npu mnepBoHauya/bHOW MOCTaBKe IJaTa He Oblja 3aka3aHa, TO €e MOXHO JOKYIHUTb
OTZIeJIBHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

A) YcTaHOBUTDb 3HaYEHHUeE aJipeca YCTPorUcTBa B MHGOPMAIMOHHOM ceTH pyHKIMelr F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHkiuen F100;

B) IIpu Heo6X0UMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.

3.22 Vcnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KM3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHH .

[Ipy HaXXKaTHUX 3TOW KHOMKH pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUs1 HA TAPUCTOPHI HE MOAA0TCS.

3.23 OcCO6eHHOCTU TUPUCTOPHOTO PeryJIUpPOBaHUS

PerysiupoBaHue BBIXOJHOIO HaNpPSKEHUA OCYLIECTBJAETCA 3a M3MEHEeHUd yrJja
OTIIUPaHUs CUJIOBBIX THUPUCTOPOB. [Ipy NpPOEKTUPOBAHHWM M IKCIJIyaTalMM 00O0pOJYyBaHHUA
clefyeT y4ecTb cefyloliie 0COOeHHOCTH:

A) BbIIpsIMJIEHHOE HalNpsKeHHe Ha BbIXOJle BBIIPSMUTEJIS ABJSAETCA MyJIbCUPYIOIUM —
OHO COJIep>KUT IIOCTOSIHHYI0 U IlepeMeHHyl cocTaBjswouuye. [Ipy 3ToM nepeMeHHas
COCTaBJIAIOILAsA 3aBUCUT OT BeJIMYMHBI YIJla OTIHMPAHUsS TUPUCTOPOB U MOXKeT ObITh 70 50% u
©oJibllle OT BeJIMYUHBI TIOCTOSIHHOM cocTaBadwLeld. [lepeMeHHas cocTaB/sAOIAsA IPOSIBASAETCSA
B BUJie TapMOHUK. PopMa BBIXOJHOI'O TOKa NOBTOpseT (GOpPMY BBIXOJHOTO HANpPSXKeHUS [
aKTUBHOW HAarpy3KM U MMeeT HECKOJIbKO CIJIaXKEeHHBIM XapaKTep A/ aKTUBHO-UHAYKTUBHOU
HarpyskH.

B) BesiMurHa NOCTOSAHHOM cOCTaBJIAIOLIEN HAaNpsXKeHUs U ToKa oTobpaxarTcs Kak Ud u
Id cooTBeTCTBEHHO; Tak e Ha JHUCIlJiee O0TOOpaXalTcs CpeAHeKBaZpaTU4YHble BeJUYHHBI
HanpsikeHuss Urms U Toka Irms, 3KBUBaJleHTHble JeWUCTBUI0 NOCTOSSHHOW Y INepeMeHHOU
cocTaBjsomied. Tak NpU NUTAHUM, HanpuMep, OOMOTOK BO30OYKAeHH 3JIeKTPOJBUraTess
ciefyeT opueHTUpoBaThbcA Ha nokaszaHusd Ud u Id, Tak Kak TOJIbKO MOCTOSIHHAA COCTaBJIAOILAsA
co3/laeT 3JIeKTPOMAarHUTHBIM BpallalOUIMA MOMEHT, a NpUd MUTAaHUU HarpeBaTesbHBIX
3JIeMeHTOB — o6pallaTb BHMMaHUe Ha Irms 1 Urms, N0CKOJIbKY HarpeB U BbljieJleHHe MOLHOCTH

15



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

B Harpyske H/IeT MO/ BO3JelCTBUEM KaK MOCTOSHHOMW, TaK U NepeMeHHOW COCTaBJsALUX. B
BbI/I€JIEHHIO MOLHOCTH B Harpyske

3TOM CJiyyae He y4YeT IlepeMeHHOM COCTaBJAAILEHd MOXeT INPUBECTH K H30bITOUYHOMY

B) /Jlaxxe ec/iv yCTaHOBUTD JleMCTBYIOIee 3Ha4eHUe BbIXOJHOTO HaNpsXKeHU s, HallpuMep,

MU TaHUA BbIIPAMUTEIIA

)
Bcero 100B, aMmmiuTyja nyJibcalMii BBIXOAHOTO HanpsbkeHUss MoxeT gocturatb 300-320 B. [lna
[') Tok B ¢pa3ax muTarwllero HanpsHKeHUs npubarnsuTenbHo paBeH 0,3-0,4 0T BbIXOJHOTO

yMeHbLIeHUs aMIJIUTY /bl yJbCallui TpebyeTcsl yCTaHOBKa criaxkuBatoilero LC-duibTpa

TOKa BBINIPAMUTEIIA JTo cleayeT yduTblBaTb IIPHU BbIGOpe ceyeHUd Kabesied U I[MpoBOAOB AJIA
BbIHpHMI/ITeJlb HOTpe6JIHeT pPE€aKTHUBHYKO MOUIHOCTb Aaxe IPH YHUCTO AKTHBHOHU
Harpys3ke
E) d)opMa BbIXOﬂHOFO HallpAXEHHWA BbIIPAMUTEA NIpeJCTaBJI€HA HAa PUCYHKE 3.2:
M K N ™ ~ ™ . ™, ™ \ \
L e N % & 1% R % I Lol e I8
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a00l— | L (I e L L L il ER SNl ' L L ] ki
1A pom 20.00m 40.00m

60.00m

a0.0om
PucyHok 3.2 BeixoiHOe HanpskeHUe BbIIPSIMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)

100.00m
4. Tpe6oBaHMs 6€30NACHOCTH.
4.1 BbIIpsiMUTEJIb COOTBETCTBYET AEeHCTBYWOIIMM Tpe6oBaHuAM “IIpaBus ycTpoHcTBa
3JIEKTPOYCTAaHOBOK «[IpaBuJiaM  TeXHUYECKOH  IKCIJIyaTallud  3JIEKTPOYCTaHOBOK
norpe6uTtesiei» U «llpaBui TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpebuTesen»
YCTAaHOBKE BBINPAMUTENSA Ha OOBEKTe

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHoe JJis XU3HU HanpshbkeHue. [lpu
YCTPOMCTBA OT CETH

d TaKxXe IpPpHU YCTPaHEHHWHU HEHUCIIPpABHOCTEU H
TeXHHYECKOM OGCHy)KI/IBaHI/II/I HeO6XO,E[I/IMO OTKJIIOYHUTDb BBINPpAMUTE/b W I[MOAKJ/JIHYaeMble

4.3 He ponyckaeTcd nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
atMocdepe KUCJIOT, LeJ04el, Macesa U T. I

Luxacl)a 3anpeu_1aeTCH HCIIOJIb30BAHHWE BbINIPAMUTEJIA B arPpECCUBHLIX CpejaX C CoAep>KaHUEM B
)

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHE BBINPSAMUTEJS JLOJKHBI
IPOM3BOJUTHCH TOJIbKO KBaJIMPULHUPOBAHHBIMHU CIeNUMaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

Tpe6oBaHUSA

4.5 Ilpu sKcmayaTalud M TeXHUYECKOM OOC/HyKMBaHUU He00X0AHMMO CO6J0/aTh

«[IpaBU TeXHUYECKOM IKCIJIyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBUJ TEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU M 3J1eKTPOYCTaHOBOK OTpeOUTe e»

4.6 ,[[J]H 3alIHThI O6CJIy>KI/IBaIOH.IeI‘O IepCoHaJia BbIIPpAMUTEJIb AOJIXKEH OBbITh 3a3eMJIEH
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4.7 BplmpsAMUTeJb He MOXeT ObITb MWCINOJb30BaH KaK pa3beJUHUTENb LeNu WU
H30JIMpYollee YCTPOUCTBO.

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

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

A) ycTaHaBJIMBATh BbIIPSMUTEJb HA HETOPIOYYIO IOBEPXHOCTH;

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

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

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

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

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

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

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

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

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

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

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;
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B)y6euThcs B NPAaBUJIBHOCTH MOJKJIIOUEHUS] BHEIIHUX Lieled MUTAHUS U YIpaBJeHUs,
3a3eMJIeHHs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSI Ha BbIXO/IE;

B) mnojaTh HampsipkeHHe Ha BBINPSIMUTE b, PU 3TOM BCe CBETOJUOJbl Ha NepeaHel
naHeJsiu mkada JA0/KHbI KPATKOBPEMEHHO 3aropeThCs U NMOracHYTh, Ha JUCIJiee B TedeHUe 10
CEKYHJ, I0/DKHA O0TOOpa3uTbCs HAAIWCh TeKylled MoJesu BbIIpsMUTeNs. Jlajee Ha JucIiee
0TOOpa3UThCsA HAAMUCh “OTOBHOCTH” M TeKylllee 3HAUYeHHEe CUTHajIA 3aJaHusi( HaNpsKeHUSs
uan Toka, HanpuMep U3=50 % ). 3To o3Ha4yaeT, YTO BBLINPSMUTEJ]b TOTOB K paboTe U
NpOrpaMMHpPOBAHMUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: Mojlaya KoMmaHAabl “Pa6orta”
OCYILeCTBJIIETC MeCTHO TyMO6JlepoM C JIMLEeBOM TMNaHeJM, CUTHaJl 3aJaHUs TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosoxkenue “Brka” u
IPOKPYTHUTE PYYKy NepeMeHHOT0 pe3uCcTopa OT OJHOI0 KpalHero MoJIOXKEeHHUS A0 ApYroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JlaMmnax HaKaJMBaHHSA) W3MeHSeTCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

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

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu s3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pekUM “'0OTOBHOCTB”

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

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHY, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOe 3HAueHUEe QYHKIUU, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WUTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCIENIHOW 3amucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
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Jlanee Ha UHJUKATOpe BHOBb OTOOPA3nUTCA Ha3BaHUe TeKylled GYHKLUU U CTAHET BO3MOXKHbIM
HaBUTaL U N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
Ha)KaTb KHOMKY “@”.
7.4 OyHKIMHY U UX 3HAYEHHS.

[IporpamMmmupyeMble GYHKIMU BBIIIPSAMUTEJIS llepevyrcieHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GyHKIIUU

dyH- Hagnuceh Ha Onucanue
KA HHAUKATOpeE
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “Pabora” mnojaeTcd MecTHO WJIH
JUCTaHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 ymp. 0 TyMGep Komanga "Fa60Ta""l'IO,ILaETCH nepelzo,aoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nofjaeTcs nyTeM 3aMblKaHUsI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH KoJI0AKU X1 nJ1aThl yripaBJieHUsI
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdericy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BEIXOAHBIM HANpSXKEHUEM
3HaueHHe Hagnucoh [TosicHeHue
CurhHaJ 3aJlaHusl U3MeHAeTCsd HaKaTHeM KHOIOK “>" U
0 KHOIIKU = wn
HaxkaTue “>” yBesinuMBaeT BbIXO/JHOE HaNpsDKeHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJHOE HAaNpsKeHUe
CurHas 3aJjlaHusl U3MEHsSeTCs IOBOPOTOM PYYKHU
MepeMeHHOTO Pe3UCTOpPa, pa3MelleHHOr0 Ha JIMIEBOM
1 BCTP.PE3UCTOP | MaHEJIH. [TosioxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MUHHMaJIbHOM BeJIMYMHE 3a/laHus, NoJioxKeHue “Makc”
— MaKCUMaJIbHOM BeJIMUMHE 33/1aHUS.
Curnas 3aJlaHus N0/laeTcs BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3aJlaHus oJlaeTcsi TOKOM ynpaBJjeHusi 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
CurHasn 3afiaHus NOJAeTCs BHEUIHUM TIepeMeHHbIM
5 eBBI_II/IeCL:(') pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
p p CONpPOTUBJIeHUs1 3TOro pe3uctopa 1..10 kOm
6 modbus CurHas 3a/laHus nojiaetcs no uHrepdeicy RS-485
OnpenenisieT NoBefileHHE BBLINPSIMUTES [OC/Ae NPOMAaXKU HAMpsSKeHUs CUJI0BOM ceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHue Hagnucek IlosicHeHue
Ecin mpoBan HanpsbKeHUs [JJWICA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
0 BKJIIOYEHO NpPEXHUU ypOBEHb.
F3 aBT.BKJI. Ecnv mpoBasn HampspkeHusi Aawicsd Gosiee 2 cek -
NPOUCXOAUT aBTOMaTHYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mpoBas HanpsbKeHUs [JIMJICS MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
1 OTKJ/IIOUEHO | IPEXHUU YPOBEHb.
Eciv mpoBan HamnpsikeHUs AJWICA 0GoJsiee 2 CeK -
aBTOMATHUYECKUUM Mepe3anycKk He MPOUCXOJUT; YTOObI
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nepedTd B pexuM “PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHue Hagnucek ITosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXUM
F4 1-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NIepexXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpepesisieT ycjoBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJse
3HavyeHue Hagnuce ITosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
F5 2-e peJie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NIepeXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MePEXOJIE B PEKUM
ABAPUA “ABapus”
OnpepesisieT ycioBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJse
3HaueHue Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
F6 3-e peJie 'OTOB “I'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MTEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpenesisieT BEJIMYUHBI, BBIBOAMMbIE HA JUCIIEN
3HaueHHe Hagnuce [TosicHeHue
WUnpaukanus MOCTOSHHOM COCTaBJIAOLLEN 5
0 [+U - d+rms | cpegHeKBaJpaTUYHOI0 3HAYEHHUS TOKA U HanpshKeHus 1d,
F9 WHJWKaLs Irms, Ud, Urms
1 1+U - d WHaukanusi TMOCTOSIHHOW  COCTaBJISIIOIIENH TOKa U
Hanpshkenus Id, Ud
2 1+U - rms WHaukanusa cpefHEKBaJpaTUYHOTO 3HAaYeHHUd TOKa U
HanpspkeHuda Irms, Urms
F11 IABH. IVCK BpeMs miaBHOro BbIXOJla HANpsDKEHUS HA 3a[laHHbIM ypoBeHb. /|[Mana3oH 3HauYeHUH
-1y dyukuuu ot 0 go 25 cek c marom 0,1 cek
F12 | m1aBH. BBIKI BpeMs nmi1aBHOrO CHWXKEHUs HaNpsyKeHUd [0 MUHUMAJbHOrO0 3HadyeHus. /[[uana3oH
' " | 3raveHu# pyHkiuu ot 0 710 25 cek c marom 0,1 cek
F15 | mmkmmpesen MuHuMa/lbHOE 3HaYeHUe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
P J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. mpegen MakcuMasibHOe 3HaueHHe cUrHaja 3aZanus B %. [luanasoH 3HaueHU ¢yHkuuu ot 0%
px.Tp J10 100%, Ho He MeHee 3Ha4YeHus pyHkunu F15. luckpetrHoctb 0,1%
OyHKIUSA BKJIOYAET PEXUMbI CTAOWIM3ALUK WM OTCPAaHUYEHUs] TOKA, HANPSHKEHUS,
MOIIHOCTH
3HaueHUe Hagnucek [TosicHeHue
F17 peXHM 0 HeT PeXMMbI OrpaHUYeHHUs WM CTAOUIN3AIMU OTKJII0YEHBI
1 orp Id PexxuM orpaHu4yeHHWs TNOCTOIHHOW COCTaBJAIOILEN
p BBINPSIMJIEHHOTO ToKa Id
2 orp Irms PexxuM orpaHuyeHUs] Cpe/lHEKBAJIpaTUYHOrO0 3HAYEeHUS
p BBINPSIMJIEHHOTO ToKa Irms
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3 cra6 1d PexxuM cTabuausalMu IIOCTOSHHOM COCTaBJIAOLIEeH
BBINPSIMJIEHHOTO ToKa Id
PexxuM cTabuiuszanuu cpeHEKBA/[PAaTUUHOTO 3HAYEHUS
4 ctab Irms
BBINPAMJIEHHOTO ToKa Irms
5 orp Ud PexxuM orpaHu4yeHHWs TOCTOIHHOW COCTaBJAIOILEN
p BBINpsIMJIEHHOTO HanpsixkeHus Ud
6 Orp Urms PexxuM orpaHu4yeHHUsl Cpe/lHEKBAJIpaTUYHOr0 3HAYEeHUS
p BBINPAMJIEHHOT0 HanpskeHusa Urms
v 126 Ud PexxuM cTabuivM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
BBINpPsIMJIEHHOTO HanpsixkeHus Ud
g c1a6 Urms PexxuM cTabuiuzanuu cpeHEKBA/[PAaTUUHOTO 3HAYEHUS
BBINPAMJIEHHOT0 HanpskeHusa Urms
PexxuM cTabuivM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
9 ct. lorp Ud
BBINPSIMJIEHHOTO TOKa Id c orpannyenHuem Ud
PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
10 ct.l orp Urms
BBINPSMJIEHHOT0 ToKa Irms c orpanuyenHueM Urms
11 or. U orp 1d PexxuM cTabuiv3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
) p BhINpsiMyIeHHOT0 HanpsikeHUst Ud c orpaHudyeHuem Id
PexxuM cTabuiusanuu cpeJHEKBA/[PAaTUYHOTO 3HAYEHUS
12 ct.Uorp Irms | BeipsaAMJieHHOro HanpsbkeHuss Urms ¢ orpaHu4eHHUEM
Irms
DyHKIMS onpeesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aL MU UK OTPAaHUYEHHS
0 MegsienHas | MeasieHHasi cTabU/IM3anus, BBICOKAsi TOUHOCTh
1 cpeHss CpenHss cTabuau3alys, cpe/iHsisi TOUHOCTh
2 ObICTpas BoicTpasi cTabuin3alus, HU3Kas TOUHOCTh
F18 | crabuiusanud
3 R — BeicTpasgs mnpu OGOJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
MeJliJIeHHas NPU MaJIbIX OTKJIOHEHHUIX
AHanornyno rubkas 1, HO ¢ TOpaszio MEeHbUIUM
4 rubkas 2 o
OBICTPOIEUCTBUEM

Onpe,qenﬂeT MWHUMAJ/IbHOE€ 3HA4Y€HHWE€ HalpAXEeHHWA Ha Harpy3ke B pexuMe

F19 H.npeaen U | cTabuan3anvu HanpsbkeHUs. 3HadyeHWe QYHKIMH He MOXKET MPEBbICUTh 3HaYeHHe
dyuknuu F20
OnpenesnsieT MaKCHMa/lbHOe 3HAa4yeHHEe HaNpshDKeHHsl Ha Harpyske B pexuMe
F20 B.npezen U | cTabuau3alMu HanpspkeHUsl. 3HaueHUe QYHKIIMU He MOXKET ObITh MeHbllle 3HaYeHHUsI
dyuknuu F19

Onpe,aenﬂeT MHWHHUMaJIbHOE€ 3HAY€HHWE TOKA B Harpy3kKe B peXKruMme CTa6I/IJ'II/ISaI_II/II/I TOKa.

k21 H.mipefien | 3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuU F22

OnpejesiieT MakCHMMaJibHOe 3HaYeHUE TOKA B Harpy3Ke B pexuMe CTabUInu3aluu TOKa.
F22 B. ipepe | 3HaueHrWe QYHKUUHU HE MOXET MPEBBICUTb HOMHUHAJbHBIM TOK BBINPSIMUTENSI U He
MOXKET OBbITh MeHbllle 3HaYeHUs1 pyHKuuH F21

QOyHKIMS BKIKYAET WK OTK/I0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gaz”

3HayeHHe Hagnucek [TosicHeHue
F92 | koHTpoJb das
0 BKJIIOYEHA 3alyTa BKJAOYeHa
1 OTKJIIOUEHA | 3alyTa OTK/II4YeHa
BrUII0YaeT WJIM OTKJII0YAET 3al[UTy OT OTEPU U3MePEHHUsT BBIXOIHOTO HanpshkeHus Ud
3HayeHHe Haanuce
F95 3amura Ud A
0 BKJI 3amyTa BKIOYEHA
1 OTKIJI 3alnuTa OTKJAKYeHa
3anuch B 1aMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HavyeHHe Hagnucek [TosicHeHue
3HayeHHUs1 Bcex NPOrpaMMHUpPyeMbIX HKIUW He
Fo8 3aBOJ,. HACTp. 0 HEeT porp Py ymicn
H3MEHSIeTCA
1 1a Bce nporpaMMupyemble byHKIMU NPUHUMAKOT
3aBOJICKHE 3HaUYeHHs1. JTU 3HAUYEeHUs PaBHbI:

21




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

OyHKIMA 3aBojickoe OyHKIMA 3aBojickoe
3HayeHHe 3HayeHHue
F1 0 F17 2
F2 1 F18 1
F3 0 F19 0
F4 1 F20 UHoM
F5 2 F21 0
F6 3 F22 IlHOM
F9 0 F92 0
F11 5 cek F95 0
F12 3 cek F99 1
F15 0 F100 3
F16 100%
F99 | RS-485 azpec OnpepenisieT ajipec ycTporcTBa B ceTH RS-485, 3HaueHus ot 1 o 247
OnpejiesisieT CKOPOCTh Nepeiauu JJaHHbIX 10 ceTH RS-485
3HaueHHUe Haanuce
0 1200 6uTt/c
1 2400 6ut/c
2 4800 6uT/cC
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 Onpegenser kKo3pPUUHUEHT mepefadyd MO TOKY MEXAY H3MEpPeHHbIM 3HAuYeHHUEM

CUTHaJla C JaTYMKa TOKa M IOKa3aHUSIMHM TOKa Ha JAuciuiee. Ha mnpeanpusiTuu
U3roTOBHUTEJIE 00BIYHO BhICTABJIEHO 3HaYeHHe 6u3Koe K 1,00. /luana3oH 3Ha4eHUM OT
0 1o 2,50

8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

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

U3=250 B, I3 = 66 A.

[IporpammupoBaHnue | F2 - curnan ymp.

1-a cTpoka Koj QyHKIMM U ee COKpalleHHOe Ha3BaHHUe, HallpUMeD,

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

PaboTa

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa

2-1 cTpoka BesnMyuMHa TOKa Harpy3KH, BBIXOJIHOTO HaMpPsHKEHUS
TeMIepaTypa paguaTopa Hanpumep, Id=45 A, Ud=100 B( nocTtosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTHU4YHOE
3HaveHue), Tp=35 C.

OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM VIJIY MOSIBUTCS HaAnuch “®”, 9yTo o3HayaeT UKCALHIO
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TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaThCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus

KoJ olIMOKU U ee Ha3BaHUE

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpe
YCTpoHCTBO He 06HAPYKUBAET HaNpsiKeHUe CeTU
Bo3moKHas npuYnHa JenicTBUs
HanpsikeHue Ha BBIPSAMUTENb He | Y6eAUThCA B HNOJK/IIYEeHUH
N0/IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
. NOJKJ/IYeHUs1
Owm2 HET CUJIOBOU ceTH! " =
He BxuiloueH aBTOMaTHYecKHH | BkiouduThb aBTOMaTH4YeCKUI
BBIKJIKOYATEJb BBIKJIIOYATEIb
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpshXKeHUe B CeTH
6osbie 100 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJeHUs WJA IpOBajJ  CUJOBOTO  HaNpsHKeHUA
JUINTeJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /laJbHelllee ToOBeJeHHe
Ow3 Hannpz(;]jsgnﬂ' BBINPSMUTENS omnpejensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeImpAMHUTE/b BOUAET B pexXUM “['0OTOBHOCTBL” MOCJe MOJa4Yu
koMaHgb! “Ctomn”
Temnepatypa ox/aaxjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTUJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJII03U »KaJII03U OT IBLJIU U Mycopa
Ow4 neperpesn!
BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJIM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBINPSAMUTE/b B Jpyroe MecCToO,
IPUMEHUTDb BHEIIHUH 061yB
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B peMOHT
[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTD MeXIlJIaTHbIe
HeT CBSI3U MEXAY
Owb5 N ZpyT C L pYyroM JaHHBIMU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3amblkaHMe Ha BbIxoJie | [Ip0O3BOHUTE BBIXO/J, BBIIPSMUTEIA
BBINPSAMUTEJIA Ha Ha/iM4yue MexxdpasHoro
ow? KopoTkoe KOPOTKOT0 3aMbIKaHUS U
H 3aMblKaHue! 3aMblKaHHUA Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
Om10 [leperpyska npeBbIllaeT HOMMUHAJbHBIM TOK HanpsKeHUue; YBeJIMYNUTh
BBINPSIMUTEJIS B TeyeHUe CONPOTHBJIEHHE HAIrPY3KHU

23




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

AJIMTEJIbHOI'O BpEMEHH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Om 13

HeT uaMepenus Ud

HeucnpaBHOCTb B
nsMmepenus Ud

Lenu

npOSBOHI/ITb oenb U3MepeHHs,
IIPOBEPUTDL PA3bEM B IIJIATE

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

BeInpsiMUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha BBIIPSIMUTEJb

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

HeBepHo 3amporpaMMHpoBaHa
¢yuknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIGOp MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin60ok

BeinpsiMuTeNb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBJ/eHUs
HIPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IIYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOPAT

Bo3MoxHasg npu4MHA JencTBus
He n1nogaHo Bchnomorare/JibHOe | BKAKOYUTB aBTOMaT QF1,
nutanue 220 B MPOBEPUTh Ha/IW4YUe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe BHINPSAMUTENb MEePUOJUYECKH “3aBUCAeT’, JlaHHble Ha
MH/JMKaTope OOGHOBJAIOTCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

Bo3mo:KHasi npyuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpadpom
COZIEPXKUT MHOTO noMex; | HIMYMe IOMeX W IMpOBaJoB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbl HanpsbkeHus | [logaTb BcnoMoraTesibHOe NMHATaHHe

BCJIE/ICTBHE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUTATEJIEH,
annapaTtos)

CBApPOYHBIX

OT ApyTro# JIMHUU
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BHyTpeHHsIsl HEUCIIPABHOCTh |

OTnpaBUTb B PEMOHT

[Ipy nosade HanpspDKEHHUsS] HA BBINPSIMUTEJNb HA Harpyske NpUCYTCTBYET

HanpsibkeHUe, XOTs KoMmaHZAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND
HaXOJUTCA B pexkrMe “I'oTOBHOCTB”
Bo3MoxHasg npu4MHaA JencTBus

Het omn6ok

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA

HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

[Ipu pa6oTe BbIIPSMUTEJISI BBIKJIIOY

aetcd aBTomat QF1

Bo3MmoxHag npuYMHa

JelicTBusa

Het omn6ok

C/IMIIKOM GOJIBIION TOK HAarpy3Ku

Y6eauTech, YTO TOK HAarpy3kKud He
NpeBbILIAET HOMHHAJbHBIA  TOK
JIAHHOUW MOJIeJI BBINPSIMUTEJIS.

KOpOTKOE 3aMblIKaHHE€ Ha BbIX0/ €

“IIpo3BoOHUTE” BBIXO/J, BHINPSIMUTEJIS

HeI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxxata  kHomka "ABapuiiHoe
oTKJOYeHue”

OTxaTb KHOIIKY "ABapuiiHoe

OTKJII0YeHue”

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuueckoe 06CAyKMBAHUE BBIMPSIMUTEJIS IPOU3BOJUTCS HE peXxe OJHOr0O pasa B
1IeCTb MecslleB M BKJIIOYaeT B ceb:

A)
B)
B)
)
A)

KOHTPOJIb KPEIIJIEHHU A,

11.
A)
B)
B)
I
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.

Ha3BaHHWE BbIIIPAMUTE

11 MapkupoOBKa BBINIPAMUTEIA

1 Ha kaxx/blil BBIIPAAMUTEJb HAHOCATCH:

JIS;

00603HauYeHUe MUTAIOIEr0 HAMPSKEHUST U YaCTOThI;
noTpe6JisieMasi MOLHOCTb;
CTelneHb 3alMThl KOPIYCa;

12 YnakoBKa 6J10Ka

KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, TOATSPKKA BUHTOBBIX COeJIUHEeHUM;
yAaJieHue NbLIU U TPs3Y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;
KOHTPOJIb TEMIIEPATyPHOI0 peKUMa.

12.1 YnakoBKa BBIIPSMUTE/SI NPOU3BOJAUTCA B KapTOHHYH KOpPOOKY WJ/IM JlepeBSHHBbIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe
13.1 BpInpsAMUTE/Nb XPaHUTb B 3aKPBITHIX MOMeELIeHUSAX B KAapTOHHBIX KOPOOKax HWJIH

A€PEBAHHDBIX ANIINKAX IMPH CJien

YIOLIHX YCIIOBUAX:

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

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

Bo3ayx B moMelleHUHU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0Yel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.
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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-N oo e e 1wt

PYKOBO/CTBO MO 9KCIIYATALLMHU ..evvereeereensreennneneneens 1wt
| = T0d 1 (0] o AP P TR 1wt
KOMIIIEKT KPEIIEMKA .. vevereruueeeesersreresessneeesessneneseesenens 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
N10JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa

15.2 B csiyyae BbIX0Ja BBINPSIMUTEJSI M3 CTPOSI B Te€YEHHWE TapaHTHUUHOrO CpoKa MpHU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPAHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 0053yeTCs OCYLeCTBUTD ero 6ecnjaTHbIA PEMOHT UJIA 3aMeHY.

15.3 B cinyyae He06XOAMMOCTU rapaHTUHUHOTO M MOCTTapaHTUMUHOrO PEMOHTA MPOAYKIUU
110J1b30BaTe/ b MOXKeT 0OpaTUThCA MO aZipecy, yKasaHHOMY cailTe koMmnaHuu: https://zvezda-

el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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Ta6siuna b1 F'abapuTHbIE U IPUCOEUHUTE/bHbIE Pa3Mephl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-N-40 360 390 414 560 525 | 174 | Boarte M8 16
TBH-3-N-80 360 390 414 560 525 | 174 | Boare M8 18

TBH-3-N-125 480 516 546 720 680 | 194 | Boaret M10 24
TBH-3-N-160 480 516 546 720 680 | 194 | Boater M10 26
TBH-3-N-200 480 516 546 720 680 | 194 | Boater M10 28

28




