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BBegeHue

Hacroamee «PykoBOACTBO 1O 3KCIJyaTauWu» IMpeJHA3HAayYeHO [Ji1 O3HAaKOMJIEeHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
CKOPOCTHU JIBUTaTeJiss IOCTOSHHOTO TOKa, HMMeHyeMoro jajee mno Tekcty “TPC-230-2207,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

1.1 IlpeobpasoBaTesb MNpeJHa3HAYeH /Js pPeryJjupoBaHUs YACTOThbl BpallleHUs BaJja
JIBUTATeJIsl IOCTOSTHHOTO TOKA My TeM BhINPsSIMJIeHUs TpeXpa3zHOro nepeMeHHOT0 HanpsiXKeHUs U
peryJiMpoBaHusi ero [JeHCTBYyMOLIero 3HayeHUss Ha O0OMOTKe sKops. PerysivpoBaHue
OCYIIIECTBJISETCS 32 CYeT U3MEeHEeHUs yIJia 3a/]epP>XKU OTIIUPAHUS CUJIOBbIX TUPHUCTOPOB.

1.2 Ilpeo6pa3oBaTesb MOXeT paboTaTb B peXxHUMe CTabUJIM3aLMM CKOPOCTH NpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
30 06/mMuH. [lpu HenoAK/IIOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOUCTBO
MMeeT BO3MOXXHOCTb CTabUIM3UPOBATh 060p0oThl M0 obpaTHou I/IC ABUraTessa 60 paboTaTh
6e3 cTabuaM3aluM CKOPOCTH. B mociregHeM ciydae Heleslecoo6pa3HO  MCNOJIb30BaTh
npeobpasoBaTesib [AJs pPeryJupoBaHUs 4acTOThbl BpauleHUs B AuamnazoHe oT 0 go 10% ot
HOMHHAJIbHBIX 060POTOB JBUraTesis, TaK KakK B 3TOM JlUala30He CKOPOCThb BpallleHHus 6ynaeT
CUJIBHO 3aBHUCETb OT KOJIeGAHUI HAarpy3KH U Halps>KeHUs CeTH.

[Ipeo6pa3oBaTesib HEJb3s1 UCIOJIb30BAaTh JJIS1 3JIEKTPONUTAHUSI €MKOCTHOW Harpysku(
npeo6pa3oBaTesid 4YacTOTbl, aKKyMyJsATOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalLUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BBIXOAY U3 CTPOS KakK nmpeobpa3oBaTeJis, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpyZOBaHUs HeceT
OTpe6HUTeb, a FTapaHTHUHHbBIE 00513aTE/IbCTBA U3TOTOBUTEJIS HE AENUCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJ yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONyCKaHHUA — NOJ'beMHBIX KPaHOB, Jie6e/J0K U T.II.

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyIleCTBJISIeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 [IlpeobpasoBaTesb MOXeT MNPUMEHATbCA KakK /s PYYHOro peryJupoBaHUS
HanpsPKeHUs1 Ha Harpyske, AJisg 4ero npejiHa3HauyeHbl KHONKU W NepeMeHHbId pe3ncTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CHTHAJIOB MOTYT IPUMEHATHCA:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeleHus jisi paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C MOMOLIbIO
TyMOJiepa Ha JIMIeBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA
yCTPOUCTBOM. Bce 3amporpaMMupoBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHWYMHE 33/aloliero
CUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSIKEHUH, peXuMaxX paboThl, 3HAYEHHUS
IpOrpaMMHUPyeMbIX YCTABOK U KOJIbl OIIHUOOK.

1.7 [Ilpeo6pasoBaTesb HMeeT LHWPOKUHA KOMILIEKC 3allUT H aBTOJUArHOCTHKH,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOpMHUpPOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIPEX/eHHe.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepucTuku TPC-230-220

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Leln AKopA

0..230 B, perysiupyemoe

BbIxo/1HOe Hanpsi>KeHHUeE 11eNU BO30YyKAeHUs

220 B, HeperysiupyeMoe

Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Hasnyue BBOJHOT0 aBTOMaTHU4YECKOIO Het
BBIKJIKOYaTeJIs
PeBepc Het
TopMoxkeHe JlnHaMmuyeckoe( TpebyeTcs TOPMO3HOU
pesucTop)
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTaHUE [IJ1s1 CUCTEMBbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTeis 14
NUTaHUA 0OMOTKH KOs

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3200, 4000 A

HoMuHanbHBIN TOK NpeobpasoBaTes A5
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS

13,22,35,50,80 A

Peryaupyrouiyii ajieMeHT

Tupucrtop

Crnoco6 crTabun3alnuy 4acTOThI BpallleHus

110 06paTHOM CBSI3M OT TaXoreHepaTopa, 1o
obpatHoi I/IC aBuraTessi( A1 paBHOMEPHOU
HarpysKHu)

MuHMMa/bHasA cTabuan3upyeMas 4acToTa
BpallleHHusI( 10 CUTHaJy OT TaxoreHpaTopa)

30 06/MuH

HecTabu/bHOCTb CKOPOCTHU NPY U3MEHEHUHU
HarpysKu Ha BaJy ajiekTpojBuratesis oT 10%

0,2-5% B 3aBUCUMOCTH OT K03pduLHeHTa
06paTHOM CBSI3M [0 CKOPOCTH OT

210 90% oT HOMHWHAJIbHOU TaxoreHeparopa
Bpems cTabuinsany CKOPOCTH PU CKayKe 02 cex
Hanpsi>KeHUs CeTH UM Harpy3ku Ha 10% ’
Tun cucteMbl yripaBJjeHud MukpornpolueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nlepeMeHHbI pe3uCcTOop, KHOMKY aHeJH
yIpaBJIeHUdA
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0-10 B / 20 kOm
Bxoj ynpaB/ieHUs / BXOJHO€E CONPOTUBJIEHHE 0-20 MA /91 OMm
4-20 MA / 91 OMm
[1J1aBHBIN NYCK U OCTAHOB 0..25 cek
MHanKanus H{H,LLKO-KpHCTammtjeCKm‘/’I VHJUKaTop 32-
CUMBOJIBHBIH, 3 CBETOAUOAA
2 [IporpamMmupyembix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
3aluTa: KOpOTKOe 3aMblKaHUE Ha BBIXOZe JJIeKTpOHHAad 3allUTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3aluyTa: neperpeB TUPUCTOPOB Jat4yuk temnepatypsl 80 C
3aniuTa: noteps ¢a3bl UM “caunaHue” gpas JJIeKTpOHHasi
3auidTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIee [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
CpeJHEKBaJJpaTHYHOEe 3HaUYEeHUe) 2 MUH
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIIMTYAHOE 3HAaYEeHUeE)
TouyHOCTB NOAAEPKAaHUSA BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHus
BpeMs cTabuim3zanuu BbIXOJHOTO
Halps>KeHHUS NIPU CKa4yKe HalpsKeHUs CeTH Ha 2.3 cek
10% B pexkrMMe CTabUJIM3aL UK HallPsSKEHUs
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHy U TE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 koHJieHcaTa ( cyxoe NOMelleHHe)
Usonanus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yOpaBJASUMMU LEeNIMU
PexxuM paboThl JauTtenbubil, [I1B =100%
CpoK 3KcIJyaTalnuu He meHee 10 sieT
['apaHTHUda 12 mecs1eB
HuTtepdeiic RS-485, npotokos ModBus RTU onIus, TpedbyeTcs Ao1. niaTta RS-485

Jlns1 paboThl peobpasoBaTesist HEOOX0AMMO JiBa HanpsbkeHUsl. OZJHO HanpsiPKeHUe yepes
TUPUCTOPBI KOMMYTHPYETCs Ha HAarpy3Ky — OHO Ha3blBAaeTCs CUJIOBBIM HallpsiXKeHHUEM; pyroe

HalpAXeHHre UCII0JIb3yeTCAd AJId INTAHUA CUCTEMBI YIIPABJIEHUA — OHO Ha3bIBA€TCA
BCIIOMOTI'aTE€JIbHBbIM.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTal U B CJIEAYIOIIUX YCI0BUSX:
A) 3akpbITble B3pbIBO6€E30MacCHbIe TOMellleHHs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipeies OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHCcal U
BJIATH;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
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E) oTcyTcTBHe BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;
2K) oTcyTcTBHE BUOpaLu U yAApOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyYTpeHHee VCTPOUCTBO.

BHeuiHu# BUA npeobpasoBaTesis NpeAcTaBeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpa3oBaTeis

Ha smueBo¥t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) cBeTopuof “Paborta”;

B) cBeToauon “ABapus”

B) tym6aep “PaboTa”;

[') >KUAKO-KPUCTANINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

’K) KkHONKa aBapUHHOTO OCTAHOBA.

BuyTpu mikada pazMenarTcs:

A) xnemMHas kosioaka XT1 fJist mogK/II0YEHHs] CUJIOBOM CETH;

b) knemMmHas kosoaka XT2 151 noJK/it04eHHUs1 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT3 /1711 MOIK/II0YEHHS 1[eNd BO30YK/IeHUS;
") TupuctopHble MOoAYIH( 3 IITYKH);

) paguaTop oxsaxKJeHus;

E) maaTel cucTeMbl yripaBJeHUs;

2K) aBTOMaTHueckuii Bbikato4yaTeab QF1;

3) BEHTUJISATOPDI OXJIAXK/EeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
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B kayecTBe peryJiMpymloIlero 3JeMeHTa B YCTPOUCTBE HCIOJIb3YKOTCSI TPU THPUCTOPHBIX
MOJYJISl, KaKJAbIM W3 KOTOPBIX COZEPXUT MO JABa TUpuUcTopa. CHI0BOe HampsiKeHUe
NoJAK/IYaeTcsd K KjieMMHOM koJsiogke XT1. Ha suueBod mnaHesd pasMelleHbl 3JIEMEHThI
WHAWKAIMU U yIpaBJieHus. BHelllHHe MPoBo/ia U Kabesu [JIJisl MOJIK/IIYEHUS] HAPSKeHHUs CeTH,
Harpy3kKy W Lieneil ynpaBJieHHs] BBOAATCA B IIKad C HIDKHEW CTOpPOHbL. llenu ynpaBjieHus U
CUTHA/IM3allMU MOJKJII0YAITC K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHUs.

PexxyMbl paboThHL.

[Ipeo6pasoBartesib B JII06OM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB PaboThbl. ITH
peXUMBbI lepeyncyieHbl B Tabaule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexuMe MMIyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJAbl “Pab6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3TOT pexuM npeo6pas3oBaTesib MepeXOAUT NPU HAJUUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yNpaBJAKOLIAE
MMIYJIbChI, HA Harpyske NpPUCYTCTBYeT HampspkeHWe. Ha uHaukatope
OTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“Pabora”

B 3TOT pexxuM npeo6pasoBaTesib MepexoJUT NPU PErUCTPALMU KaKOH-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUSI  aBapUMHOM  CUTyallMd TMpeobpa3oBaTeSb  MOMXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HAAIUCh

PexxuM nmnpeaHasHayeH /il 33J/laHUsl 3HAYEHUH NPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZlayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUeE TEKYILeH Mo/Jiesid Tpeob6pa3oBaTeis).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HauYeHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KOHCTPYKTI/IBHO npeo6pa30BaTeJlb BBIIIOJIHEH B BHUJAE METAJNJIMYECKOI'0O HAaBE€CHOI'O HJIH

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKOTCA OpraHbl yNpaBJeHUs W HHJAWKALUY,

nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasJjienusa uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HAYEHMUS

WHMKATOP IpPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3UcTOp | YnpaBJieHUe BbIXOHBIM HaNPSP)KEHUEM B pyYHOM PeXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “IIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSATb ee

Knonka “®”
3HaAYEeHMUsl.
HOI Jisl yBeJIMYeHHUs 3HaYeHHUs MPOrpaMMHUPYEMO BeJTUYHUHbBI
KHomnka “>" eqnye 3Haye orpa eMOM Be
KHomnka “<” Jl/11 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHaueHue kJ1eMM KJ1eMMHbIX Koa040K XT1-XT4, X1 u X4 npuBejieHO B Tabjule 3.3.
KsnemmHbIe koogku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A Jns coennHenus ¢ ¢a3oi A nyTaroUero HanpsKeHusi
XT1 2 B Jnsi coenuHenus c ¢a3or B nuTawouiero HanpsKeHus
XT1 3 C Jns coenHenus ¢ ¢a3or C mUTalOIero HalnpsHKeHUs
XT2 1 +Us Jisi coeHeHUs ¢ 06MOTKoM sikopsi( Beixoa “nuitoc”)
XT2 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)
XT3 1 +UB Jlnsi coenuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 9 - Us gﬂﬂ COE",CU/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon
MUHYC")
XT4 1 Tr+ Jl14 IoAK/II0UeHUs TaxoreHepaTopa
XT4 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsxkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jig nogayuv aHasorosoro curdaza 0..10 B
X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MmA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mui Jis aHAJIOTOBOT0 CUTHaJIa YIIpaBJleHUs
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X1 6 Ay JlJ1d mojayy CUIrHaJjia JUCTAHIIMOHHOIO YIIpaBJIeHUs
X1 7 GND 06muit
X2 6 B/H JlJ11 AMCTaHLIMOHHOT0 U3MEeHEeHMs HalpaBJleHHs BpallleHus
JIBUraTeJis
X2 7 GND 061t
X4 1 HP P1 HopMasibHO-pa3OMKHYTbIH KOHTAKT 1-T0
IpOrpaMMHUpYyeMOro peJie
O6wuit | O6IMI KOHTAKT 1-ro mporpaMMHUpyeMoro peJie
x . P1
X4 3 H3 P1 HopManbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHpyeMoro
peje
X4 4 yppy | HOPMalbHO-Pa3OMKHYTbIH KOHTAKT 2-T0
IpOrpaMMHUpYyeMOro peJie
O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYeMOTo peJie
x > P2
X4 6 H3 P2 EI:J}I)(;\’IaJIbHO-BaMKHYTbII/I KOHTAaKT 2-T0 IpOrpaMMUPyeMOro

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha [J1aTe ynpaBJeHUs].

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

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

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

3.6 Br160op 3azato11ero curyHasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsi»KeHUs IMpeobpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

A) xkHonmkamu “>" u “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILIaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUAM 3a/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPABJSKOIIUX CUTHAJIOB MOTYT
NpPUMEHAThCH:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJiee B MPOLEHTAaX, BOJIbTAaxX WU aMmIlepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

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

[loBeieHue mnpeobpa3oBaTesisi TMOCJAe MpoBajia CUJAOBOTO WJIA BCIOMOTaTeJbHOTO
HanpsbKeHUs  ompejiesisieTcss  3HayeHMeM  QYHKLUMKM  NOBTOpPHOro  Bk/YeHus  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
npeob6Gpa3oBaTesb ePEeXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO P HAJIUYHUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYeETCs cooblieHe 06 omurbKe. B TakoM noJsioxkeHUU npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpys3ke HeT HanpsbkeHUs. UToObl ero pa36JiOKMpOBaATh, HY>KHO MoJaTb koMmaHay “Crton”,
nocJ/ie yero npeobpasoBaresib NepenzieT B pexkuM “'0TOBHOCTB .

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «k/ieMMHyro KojoAkKy X4 mjaThl yHOpaBJeHHS BbIBeJeHbl KOHTAKThl JBYX
nporpaMMupyeMbIx pese. B 3aBucuMocTH oT 3HayeHUs GyHKUUM F4-F5( cMm. myHKT 7) pesne
MOTYT GbITh HEAKTUBHBIMH UJIM BBIMOJHATH QYHKI[UIO CUTHAJIM3ATOPa CJeAYIONUX COOBITHH:

A) [Ipeo6pasoBaTesib HAXOAUTCSA B pexkruMe “'0OTOBHOCTD;

b) Ilpeob6pa3oBaTesib HaX0AUTCS B pexkuMe “PaboTta”;

B) [Ipeo6pa3zoBaTeib HAXOAUTCS B pexxuMe “ABapus’”.

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie HCNOJb3YKTCH [J1 KOMMYTAllUU
CUJIOBOTO KOHTAKTOPA, MOAK/I0YAIIIEro TOPMO3HOU pe3UCTOpP K 0OMOTKe SKOPS.

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

3.9 Hu>xHUHW ¥ BepXHUU NIpeJieJibl peryJIMpOBaHUs
HuwxHUNA U BepxHUHM TMpejiesibl pPeryJUupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MAaKCHUMAJIbHOMY 3HAY€HHWIO YIIPaBJAKOLIEro CHUIr'HaJia. YcTaHoBKa 3TUX 3HAY€HWUH MO3BOJISIET
10
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YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHUE BbIXOJHOIO
HanpsDKeHUs1 B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HauyeHUE JJI1 HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JlManasoHe — OT HyJis 10 MAKCUMaJIbHOTO.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3ajjlaHve 3HaYeHUW HUXKHETO0 M BEPXHEro NpeJiesioB peryJupoBaHus i $a3oBOro MeTo/a
ocylecTBJsieTcss nporpaMmMmupoBanveM ¢yHkuuil F15 u F16; ( cMm. nyHkT 7). C mOMOIIbIO
¢yHKMU F16 M0OXXKHO OrpaHUYUTDb BBIXOJJHOE HaNpsiXKeHUE PEeryisiTopa BO BCEX PeKHUMaX.

3.10 Pex<uM orpaHUYeHUA TOKA

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIMSA N03BOJISET
TOYHO OrpaHHUYMUBAThb IMYyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYaeTCd M OTKJIOYaeTcad IporpaMMHUpoBaHuMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/aeTcs ycTtaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe OorpaHUYMBaeTCs BeJMYMHA MTOCTOSSHHOM COCTaBJstoLlel Toka skops Isa(
He cpeJiHeKBaJipaTU4HOe Irms).

3.11 PexxuM cTabUIN3AIUU TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
0o6pa3oM, 4TOObI MOJJEPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuav3anyu Toka — 2% OT HOMHMHAJIbHOTO TOKa peryJisiTopa, BpeMs CTabuJU3alUu TOKa NpU
CKauke ceTeBOoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHAa MMHUMaJIbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

B 3TOM pexxrMe cTabUIN3MpyeTCcs BeJIMYUHA MOCTOSIHHOM COCTaBJIAKOLIEN TOKa AKops Is(
He cpeJiHeKBaJipaTU4HOe Irms).

3.12 PexxuM orpaHvyeHUd HaNpAXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpshKeHUs, B KOTOPOM
cUCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHseT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHe Ha 0OMOTKe SIKOpSl He MPEeBbICUJIO 33/laHHOE
3HadyeHHe. PyHKLIMUA BKJ/IOYAETCH U OTKJ/KYaeTCsd NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>keHWs 3aaaeTcs yctaBkoil F20( cM. nmyHKT 7).

[l 6osilee TOYHOTO OTpaHHUYEHMUs HANpPsDKeHUsA COyKUT GyHkuuu F36, ¢ momouibio
KOTOpOM 3a/laeTcs BeJIMYMHA aKTUBHOI'O CONPOTHUBJIEHUS KabeJIbHOU JIMHUU U OOMOTKH SIKOPS.
C noMompbl 3THUX JaHHBIX [POU3BOAUTCA BbIUMCIEHUEe BeJWYMHbl HanpsxeHusa IR
KOMIIeHCalUU NaJieHUs HallpsKeHUs:

Ur =Irms *(Rk + Ra), rae
Irms - cpejHeKkBaJpaTUYHOe 3HaueHHe TOKa, Rk+Ra - cyMMapHoe compoTHBJeHHE
KabeJIbHOM JIMHUM U 0O0MOTKHU sikopsl. CHcTeMa ynpaBJieHUs pery/asaTopa BbIYUC/IAET BeJIUUYUHY
UIR 1 KOPPEKTHUPYET BbIXOJHOE HAINPSXKEHUE C €€ YYETOM.

11
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3.13 PexxyM CTabW/IM3allMU HaNpPsHKeHUs, cTabuau3aunusd CKOpocTU 1o obpatHou 3/C
JABUTaTe/]d

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAOM/IM3aLMM HaNpsKeHUs, B KOTOPOM
cUCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHseT yNpaBJsiollee BO3/JelCTBUe HAa THUPUCTOPHI
TaKUM 06pa3oM, 4TOObI NOAJEePKUBATh HaNpsXKeHUe Ha 0OMOTKe SIKOps Ha 3a/laHHOM YpPOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HaNpsDKEHUsI CeTH, BpeMs
CTabuM3alMu NpU CKayke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHasa 3ajaHusd
oToOpaxkaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd U OTK/IKOYaAETCH
nporpaMMyMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MUHUMaJIbHOTO U MaKCUMaJbHOTO
HanpspKeHU# 3ajaetcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6os1ee TOYHOM CTAaOUIM3ALMU HANPSXKeHUs He06X04MMO BBECTU 3HauYeHUe QYyHKIUU
F36, 3azamoieil cyMMapHOe CONMPOTUBJIEHME KabeJbHOW JIMHUU OT PEryJsaTopa A0 JABUraTess U
0OMOTKHU sIKOpS. ViMes 3TU AaHHbIe PeryJsaTop BblYMCAseT 3HaueHUe IR KoMIleHcanuy nafeHus
HalnpshKeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JieKTponpuBOJa HU3BECTHO, YTO
CKOpOCTb BpallleHHs BaJjia ABUTaTeJIsd BBIYUCIAETCH:

n = (Uga - [a*Ra) /K,

rae Us - HanpsixkeHUe Ha 0OMOTKe sKops, [ — Tok 06MOTKM sikopsl, Ra - conpoTuBieHue
0OMOTKHU fIKOpS, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUs BUJHO, YTO €CJIU
NPpOM3BECTH KOMIIEHCALUIO MaJleHUsl HANpPSKeHWA Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CTb
Jl00aBJIATDH K K HANPSXKEHUIO AKOps BeJIMuuHy [9*Rs, To popmMysia npuobpeTeT BUA:

n = Usa/k,
TO €CTb NPU 33/laHHOM 3HayeHUHU Us yacToTa BpalleHUs] OCTAaeTcsl HEM3MEHHOM, TaK KakK
KOHCTPYKTUBHbI  kK03pouuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JJid  KOHKPETHOrO

3JIeKTPO/iBUTaTeJIA.

TakuM 06pa3oM, UCNOJIb3YSl PEKUM CTAOMJIM3ALMU HANPsHKEHUs U 3a/jaB BeqnuuHy F36,
TEeOpeTHUYeCKM MOXKHO CTaOM/IM3UMpOBaThb YacTOTy BpallleHUs Bajda IPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuauzanued no obpatHoul 3/C aBuraress.
[IpakTUYeCcKH Ke TaKoH MeTo/ CTabUIN3ali UMeeT MeHblllee GbICTPOJEeUCTBUE U TOYHOCTD 110
CPaBHEHHUIO C METO/IOM CTAaOUJIM3aLMY 110 0OPaTHOM CBAA3U OT TaxoreHepaTopa, HO MOXeT ObITh
BIIOJIHE IpHUEMJIEM /IJIs pABHOMEPHOM HArpy3KH, MOKasblBasi TOUHOCTb 1-5%.

3.14 PexxuM CTaOUJIM3AIMU TOKA C OTPAaHUYEHHEM HaNpsKeHUs

[Ipeo6pasoBaTesib MOXKET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM
OrpaHWYeHUEeM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
ynpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKM SIKOpSl Ha 3a/JJaHHOM YpOBHEe, OJJHOBPEMEHHO C 3TUM He JO0NyCKas MpeBblLIeHUs
YCTAaBKM M0 HamnpspbkeHWto. CUTHas 3aJlaHUsI OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTK/YAETCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJIMUMHA
MUHUMMaJIbHOIO U MaKCUMaJIbHOIO TOKa 3ajaercd ycrtaBkamMu F21 u F22, makcuMasibHad
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA OCTOSSHHOW COCTaBJAOLIEeN Toka sskops [s(
He cpejaHekBaJjpaThuyHoe Irms). [Ipy orpaHHYeHHH HANpPSKEHUs YYUTBIBAETCS aKTHUBHOE
conpoTuBJieHus1 Ra + Rkabesns, 3ajaBaemoe pyHkuuen F36.

3.15 PexxuM cTabUIM3aIMY HANPSXKEeHWs C OTpaHUYeHHEeM TOKa
[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEeHUS C

O/IHOBpEMEHHbIM OTrpaHWYeHHEM TOKa, B KOTOPOM CHCTeMa YINpaBJieHUs aBTOMaTH4YeCKH
M3MeHsIeT yNpaBJsiollee BO3JeHCTBUE HAa TUPUCTOPbI TAKUM 006pa3oM, YTOOBI MO/ JIeP>)KUBATH
HanpspkeHHe Ha OOMOTKe SIKOpsl Ha 3aJJaHHOM ypOBHE, OJIHOBPEMEHHO C 3THUM He JO0IMycKas
IpeBbIlIeHMs YCTaBKU N0 ToKy. CHUrHaJj 3afiaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
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B. ®yHKIMS BK/IOYAETCS W OTKJKYAETCs NporpaMMupoBaHueM ycTaBku F17=6, BeanuuHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMed F22( cM. myHKT 7).

3amaB BesnunHOU F36 compoTuB/eHHSI OOMOTKH SIKOpS M KabeJbHOW JIMHUU, B 3TOM
pexruMe MOXKHO JJ0OUTbCA CTaOU/IM3aLUKM YacTOThI BpallleHUs Basa( cM. Bblille 1. 3.14)

B 3TOM pexxrMe OorpaHUYMBaeTCs BeJHYMHA NTOCTOSSHHOM cOCTaBJstoLlel Toka skops Isa(
He cpeJlHEKBaZpaTU4iHoOe Irms).

3.16 PexuM orpaHU4eHUA CKOPOCTHU

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HayeHUue. DyHK1us
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeIMuMHA MaKCUMaJIbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.17 PexxuM cTabUIM3aIMU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOI'O Ha Bas JBurartessd. CUrHaul
3a/laHusl Ha JMcIJIee oTo6paXkaeTcsl B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HumxxHuM
Y BEPXHUU NpeJies peryJUpoBKU 060poToB 3agaeTcsa GyHkuuamu F31 u F32( cMm. nyHKT 7).

JlJ1s1 IpaBUJIbHOM paboThl U MHAUKALMU B peXKUMax CTabUIM3aL U CKOPOCTH HEO6X0AMMO:

- AaKTUBUpPOBATh HHJAMKALMIO OOOPOTOB Ha JAMUCIJIee, AJ 4Yero HYXXHO YCTaHOBHUTH
3HaueHue F23=0;

- ¢yHkuueil F24 ycTaHOBUTb KOppeKTHOe 3HayeHUe 4ucaa MB/06, cooTBeTcTBylollee
KOHKPETHOMY TaxoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AWamnasoH JJis CMrHajsa ¢ TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJIWBaTb [Jisi HU3KOrO
YPOBHS CUTHaJIa ¢ TaxoreHepartopa. CjiefyeT y4ecTb, UTO BbiOpaB AuanasoH 0..30 B, Hy>kHO ObITb
YBEpPEeHHBbIM, UTO CUTHaJ 00paTHOM CBsA3M He npeBblicuT 30 B, MHaue nponsoieT HachbllleHHe
CUTHaJ/Ia U CUCTeMa yNnpaBJieHUs MOXKeT BblIaTh MaKCUMaJIbHOe Halpsh>KeHHWe Ha BbIXOJe, 1ocjie
4ero BaJl BUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHH.

PexxuM cTabunvsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPU 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCA KAaK pasHULA MeX/y 3aJaHHOW U (aKTUYeCKOU
CKOPOCTBIO( BeJIMUMHA PAcCOI/IacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
Kn. U3 aToro npuHuuna cjieayet, 4To pakTUUecKass CKOPOCTb OyJeT Bcerja HEMHOI'O MeHblle
3a/laHHOM, MOTOMY YTO Pa3HOCTb paccorjiacoBaHus( cTaTH4yeckasl OIIMOKA) He MOXeT ObIThb
PaBHOM HYJIIO.

Koadpouuuent nponopyuoHanbHoctu Kn 3agaerca pynkuueit F34. Bernuuna Kn 3agaerca
B npejenax oT 1 o 50, 3aBojckas ycTtaBka paBHa 10. YeM OGosbliie koadpduipeHT K, Tem
cTabu/bHee CKOPOCTh BpallleHUs U KecTye MeXaHu4yecKasl XapaKTepUCTUKaA 3JIeKTPOJBUTraTe .
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTUUYeCKH OTCYTCTBYeT, MeXxaHHW4YecKasl XxapaKTepUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
30. UpesmepHo BbICOKMH K03dPuiueHT Kn MoxkeT NpuUBeCTH K HeCcTabuabHOW paboTe
JIBUATATeJIA.

13



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

A

n, 06/MuH

F34=20
F34=10

F34=5

F34=1

» M, H*Mm

Pucynok 3.3 Mexanuueckasi XapakTepHCTHUKa B 3aBUCHMOCTH OT Belnn4yrHa K03 duuuenta F34

Tak e g 3TOro pexuMa HUMeeTCsd BO3MOXHOCTb HACTPOMKH WHTErpaJibHOW W
JuddepeHIHaTbHON COCTABJISIOINIEN.

WHTerpasbHasg  cocTaBjfwollasg  NpejHa3HayeHa  JJid  [MOBBILIEHUS  TOYHOCTHU
peryJMpoBaHusl M KOMIIEHCAallUM Pa3HOCTH paccorjacoBaHud. /Jlig 3Toro uMeeTrca [iBe
HacTpoulku: F42 - ko3dpoduuumeHT HHTerpasibHOM cocTaBaswuied u F43 - penbtra A
VHTErpajibHOU  COCTABJIAIOLLEN. BesuunHa pgesnbra F43  onpegenseT  BeJIMYMHY
paccorjiacoBaHus( CTaTU4YeCKyl OIIMOKY), K KOTOpPOH OyAeT CTPEMHUTbCA YCTPOUCTBO,
HanpuMep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HayeHWE paBHOE HYJIIO, TO U BeJUYUHA
paccorJjilacoBaHus O6yZieT paBHOW HYJIIO U CKOPOCTb BpallleHUs OyJeT CTPEMUTHCS K 3aJlaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCKyl OIIMOKy, 4yeM OoJsblie F42, Tem 3TO OyAeT MNpoucxoAuTb ObicTpee. Ilpu
He0OOCHOBAaHHO BbICOKOM 3HayeHUH F42 MoXeT MOSBUTBLCA KoJiebaTeabHOCThb. [lpu F42=0
WMHTerpaJ/ibHas COCTaBJAI0IasA HeaKTUBHa.

A

— —

n, o6/MuH

—

p M, H*M
PucyHok 3.4 BavsiHve UHTerpaJibHOM COCTaBJIAIOIIEN HA CTAOMIN3AlMI0 CKOPOCTH
JAunddepeHnyanbHas cocTaBagwoLas NpeJHa3HadyeHa /i pe3KOro U3MeHeHUs BhIXOJAHOTO

HaNpsDKeHUs YCTPOUCTBA MPHU CKAYKOOOPAa3HOM HM3MEHEHWH Harpy3Kd Ha BaJly U CKOPOCTHU
BpalleHUs1 JBuratess. He pekoMeHAyeTcsd MNOJKJIIOYAaTh 3Ty OGYHKLUIO 6e3 peasibHOU
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Heob6xoauMocTU. PyHKUUS HacTpauBaeTcsa Koapdunuentamu F44 u F45. Beninuuna genbta F45
ompejiesisieT NPU KAaKOM CHIKEHHH CKOPOCTH HayHeT JeWcTBoBaTh AuddepeHnHaNbHAsA
coctaBJsgwias. Hanpumep, eciu 3agaHo F45=100 06/MuH U ckopocTb 3a7ilaHus n3=500 06/MuH,
To AuddepeHHaNbHAs COCTABJSAWILAS OYAeT aKTUBUPYETCS TOJIbKO IpPU MpoBaJie CKOPOCTH
Hmke 3HadyeHUs1 500-100= 400 o6/mMuH. Eciu ke HA060POT UJET Pe3KUM cOpoC HAarpy3kKd U
NOJICKOK CKOPOCTHU BpalleHus, To AuddepeHlMasibHas COCTABJSOIAA Pe3KO yMeHbLIaeT
BBIXOZIHOE HampspKeHUe NMpu n>n3. COOTBETCTBEHHO B 3TOM NpUMepe MPU CKOPOCTH Nh, paBHOE
500 o6/MuH >n>400 06/mMuH auddepeHHaTbHASA COCTABJAWINAs paboTaTb OHa He Oy/eT.
Koadpouuuent F45 onpenesisieT pe3KoCcTh CKauka BbIXOJHOTO HaNpsiKeHHUS, 4eM KO3PpPULIMEHT
F45 Bhlllle, TeM U BBIXO/JHOE HaNpsiXKeHUe pe3ye MeHsIeTCs.

Jns  pedictBua  auddepeHUMaNbHOM  COCTaBJSIOIee HeOOXOJUMO yCTaHABJIUBATh
IJIABHOCTh XoZa ¢yHKuu F97=0, mHavye NMJIAaBHOCTH HHAue BBIXOJHOE HANpsDKeHUe 6yaeM
MEHSITbCSl He CKAa4KOM, a IJIaBHO, YTO CUJIbHO CHMXaeT 3 PeKTUBHOCTb 3TON yHKIUU. Takke
JerictBue nuddepeHMaNbHON COCTaBSOIEN OyeT ciabee BbIpaXkeHo, ecau cTouT F18=0 nau
F18=1 -o4yeHb MeJJIeHHO WJM MeJJIEHHO, YTO CBS3aHO C 6oJiee MeJJIeHHbIM H3MeEpPEHUEM
CKOPOCTH.

B pszpe ciydaeB MOXeT ObITb I1[eJ1eCO06pPA3HbIM OTPAHUYHUTDH BbIXOJHOE HaINpsKEeHHe
¢ynkuuei F16 s npeloTBpallleHUs1 Ype3MePHbIX PbIBKOB M YCUJIMHM Ha BaJly iBUTaTeJs.
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n, o6/MuH

Tonbko nponopumnoHanbHas
cocCTaBndowas

lMponopunoHanbHasa n HTerpanbHas
CcocTasnsatwouimne

\ / /\ lMponopunoHanbHasa n
anddepeHumanbHasa cocTaBnsaoLwmne

MponopumnoHansHas, nHTerparnsHas u
andpdbepeHumanbHas coctaensaioLme

Harpy3ska Ha
Bany

A B

» T, cek

Pucynok 3.5 Xapakrep nepexoAaHbIX MPOLECCOB MPH PA3IUIHBIX HACTPOMKAX
[Ipumep HacTpouku [IU/[-perynsaTopa npruBesieH B MyHKTe 6.

3.18 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHNEM TOKA AKOPS

PexxuM BkJIlOYaeTcsl yCTaHOBKOW ¢yHKuueirl F17 3HauveHuss, paBHoro 9. AHajoruydeH
pexuMy CTabu/IM3alMM CKOPOCTH U HAacTpaWBaeTcs TeMU ke PYHKUUAMU( CM. Bbllle), HO IpHU
3TOM /IOTIOJIHUTE/NIbHO OrPaHUYMBAET TOK OOMOTKH SKOPsI B COOTBETCTBUHU CO 3HaYeHHEM TOKa
ycTaBkH lycT, 3azlanHoro ¢yHkuuen F22. CkopocTbh orpaHUYeHUs1 TOKA peryaupyetcs QyHKIMen
F18( cM. cieayoOmui NyHKT HUXKe).

Ecnu Tok 06MoTkHU sikops [19<0,95 IycT, To ycTpoiicTBO paboTaeT B pexkMMe CTabUIU3alun
CKOPOCTHU. B ciiydae npeBbIleHHs] TOKa 0OMOTKU IKOps1 Ha 5% Bblllle 3HaueHUd ycTaBku F22( Ia
> 1,05 Iyct) ycTpoHcTBO OyZeT CHMXKATb BBIXOZHOE HaNpsKeHUe U CKOPOCThb, CTPEMSCh K
3HavyeHu1o Toka sfkops 0,95 Iyct < Ia < 1,05 Iyct. Ilpu cHuxenuu toka I1<0,95 lyct peryastop
BHOBb I€pexXoJUT B PEXUM CTAaOW/IM3aLMM CKOPOCTU M IIJIABHO YyBeJWYMBAET 4YacTOTY
BpaueHus. [1aBHOCTE Habopa CKOPOCTH Tak e peryJupyetcs GyHkureit F18.
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B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLeN Toka skops Is(
He cpeJlHEKBa/ipaTU4yHOe Irms).

B aToM pexume wuHTerpaibHasg F42 u pguddepenHnuanvHas F44 cocraBasoime
HEaKTHBHBI U He BJIMSIOT Ha MPOLECChI PETYJIMPOBAHUSA CKOPOCTH.

3.19 YcTaHOBKA CKOPOCTHU OrPaHUYEHHUd U CTAOUNIU3AUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OorpaHuYeHMs) 3aZlaHHbIX BeJIMYMH C noMouipio ¢yHkuuu F18. B pexumax crabuausaunuu
CKOpPOCTHU ee 3HayeHUe ompejiessieT BpeMs peakLiMM Ha M3MeHeHHUe ckopocTd. PyHkuusa F18,
MOeT NIPUHUMATb 3HAYEeHHUS:

- 0 - oueHb MejyeHHas. CKOpOCTb CTabUJIM3aLMU WJIM OTPpaHUYEHHUS] MaKCUMaJbHO
MeJJIeHHas, IpU 3TOM [JOCTUraeTcl HaWboJibllasg TOYHOCTb CTaOWIM3aluMU. TOYHOCTH
CTabWIN3alMd HaNpsDKeHUs WM Toka — 1% OT HOMMHA/JIbHOTO HaNpshKeHUsl CeTH, BpeMs
CTabWIM3allMM IPU CKauyKe CeTeBOro HanpsiXKeHus UM Harpy3ku Ha 10% - 5..7 cek;

- 1 - MmepsieHHasa. CKOpOCTb CTabOMJIM3aL UM UM OTPaHUYEHUSl MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3aluM. TOYHOCTb CTAOU/IM3ALUHU
HanpshKeHUs WM Toka - 1% OT HOMHHAJIbHOTO HaNpsKeHUs CeTH, BpeMs CTabuJIM3aluu NpU
CKa4Ke CeTeBOT0 HaNpsXKeHUA UM Harpysku Ha 10% - 8..10 cek;

- 2 - cpegHsaa. CkoOpoCcTb CTabW/IM3allUM WJIM OrFpaHUYeHUs CpejAHsAsd, NPU 3ITOM
JlOCTUTraeTcsl CpesHAsA TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa - 2-3% OT HOMHMHAJIbHOTO HaNpsXKeHUsl CETH, BpeMsl CTabUIN3al MU IPU CKayKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 3 - obicTpas. CKOPOCTh CTaOUIN3ALMU UM OTPAaHUYEHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasd. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKEHUS CeTH, BpeMs CTAOW/IM3allMU NPU CKayKe CeTeBOr0 HampshKeHUs
uay Harpysku Ha 10% - 2.3 cek, BO3MOXHO IepeperyjupoBaHue( Kosie6aHHS) BBIXOJHOMN
BeJIMYMHBI;

- 4 - ouyeHb ObIcTpas. CKOPOCTh CTAOUIM3ALUN WM OTPAaHUYEHUsI ObICTpasi, IPU I3TOM
TOYHOCTb CTAaOW/IM3alUM HU3KasA. TOYHOCTb CTAbMIM3alMU HaNps>KeHUs WK Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTAOW/IM3allMyi NMPU CKayKe CeTeBOr0 HalpshKeHUs
iy Harpyskud Ha 10% - 1.2 cek, BO3MOXHO IepeperyjupoBaHue( Kosie6aHHs) BBIXOJHOHN
BEJINYHHBI.

3.20 TopmoxkeHHe ABUTATE]S
Topmoxkenue aBurartens 3agaetca ¢yHkuuamu F25, F26 u F38. /[laa 6osiee 6bpicTporo

TOPMO>XeHHUSI HeOOXO0JUMO yCTaHaBJMBaTb MUHHUMa/bHOe 3HayeHUe BpeMeHU GyHKUMU F12
IIJIABHOTO OCTaHOBA. JJJIMTe/IbHOCTb TOPMOKeHUsI orpaHuyeHa 25-30 ceKyH/ BO BCeX peXxUMax.

Croco6 TopMOKeHUsI 3aBUCUT OT 3HAYEHUS OT 3HaueHUs QyHKuuu F25:

- F25=0 - HeT TOpMO>KeHUs, BaJl ABUTaTe/b OCTAaHABJIUBAETCS CBOOOAHBIM BbI6ErOM;

- F25=1 - funaMuyeckoe TopMokeHHe B QYHKLIMM BpeEMEHHU, TO €CTh IyTeM MO K/II0YeHNs
00ecTO4YeHHOH OOMOTKM SKOpPS K TOPMO3HOMY pe3UCTOPy B TedyeHHe BpeMeHU TTopM,
onpefessieMoro 3HadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpOoCTb BpalleHUs1 He KOHTPOJIUPYeTCs.
TopMoO3HOHM pe3ncTop NoAKJKYaeTca 3a CYeT KOMMYTallud CUJI0BOTO KOHTaKTopa. TopMO3HOU
pe3sucTop U CUJIOBOM KOHTAKTOpP B KOMILJIEKT IOCTaBKM He BXOJAT, NpUOOpeTaroTCsA
noTpebuTeseM CaMOCTOATeJNbHO. /Jlj1If KOMMyTalMM CUJIOBOIO KOHTAaKTOpa 3aJelcTByeTcs
KOHTaKTbl MPOTPaMMHUpPYEMBIX peJie Ha IJlaTe ynpaBJieHUs, [AJs 4ero TpebyeTcsl YCTaHOBUTH
3HavyeHUs GyHKIUM F4, paBHoe 4.

[lo ucteyeHue BpeMeHM TTOpM HampsX)KeHHWe KOHTAKTbl NPOrpaMMHUpYyeMBIX peJie
NepeKU/IbIBAlOTCS, CUJIOBOW KOHTAKTOP OTKJ/II0YaeT TOPMO3HOM pe3UCTOpP OT 0OMOTKH AKOPA U
JAMHAMHUYecKoe TOpMOXKeHHe IpeKpallaeTcs.
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- F25=2 - nuHaMuyeckoe TOpMOXKeHHe B PYHKLUU CKOPOCTH, TO €CTh MyTeM MOAKII0YEHUS
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJIUPYS NMPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTCs MOTpeGUTesNeM CaMOCTOATeNbHO. Il KOMMyTalUu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
ynpaBJieHus, AJs1 Yero TpebyeTcsl yCTaHOBUTDL 3HaueHUs1 pyHKUUM F4, paBHoe 4.

[locsie OCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHeN
F38, KOHTaKTbl MporpaMMHUpyeMbIX peJie MepeKUAbIBAlOTCH, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM PE3UCTOP OT OOMOTKHU AKOPS U AMHAMHUYeCKoe TOPMOXKeHHe NTpeKpaliaeTcs.

3.21 [lnaBHOCTb U3MEHEeHUdA CKOPOCTH BpallleHUsd

B MeHI0 uMeeTcss pyHkuusA F97, ¢ noMouipi0 KOTOPOH MOXHO peryJMpoBaThb IJIaBHOCTb
M3MEHEHUSI CKOPOCTH BpallleHHs], YTO ObIBAET HEOOXOAMMO JJisl NpefoTBpalleHHUs] PbIBKOB U
neperpysku Aurartess. PyHKUUsA NpUHUMaeT 3Ha4eHUs OT Hy A Ao 10. DyHKIusA n03BOJSAET
OrpaHMYMBaThb YCKOpeHHe BaJja JBUraTeJisl IpU pe3KOM U3MeHeHUU CUTHaJsa yIpaBJeHUs WU
Harpyskd, 3alllMIaeT ABUraTe/]b OT pPe3KOro Habopa CKOPOCTH, HalpuMep, MPU OMMNOGOYHBIX
JleCTBUSIX ONlepaTopa, IpeAoTBpallaeT yXO/ PeryjasaTopa B 3allUTy OT eperpy3KHu.

Hynio cooTBeTCTByeT OTCYTCTBUEe IJIaBHOCTH, YCKOpeHHe He orpaHuyuBaetcs, 10 -
MaKCUMaJIbHO MeJlJieHHOe Hu3MeHeHHe. HyXHO y4YMTBIBATh, UTO NPU GOJBLUIMX 3HAYEHUSX
bynkuuu F97 y perynsatopa yMeHbLIAeTCs CKOPOCTb PeaKLMM Ha HAOpOC Harpy3ku B pexuMe
CTaGUJIM3AIMU CKOPOCTH, YTO MOXET OBbITh HeXKeJIaTeJbHO, I03TOMYy He CJielyeT BbICTABJATH
HeO0OOCHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKIUU.

3.22 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIM0 FI98( cM. MyHKT 7), MpU COXpaHEHHU B
NaMsTH KOTOPOU 3HAUEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS] QYHKIIUM.

3.23 3auThl
B ycTpolicTBe peasii30BaHbl CleAy0le BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa pealu3yeTcs
nyTeM OBICTPON 0OpabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUsA 3*[HOM NPOUCXOAUT CHATHE yNPaBJAROLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee 0OTOOPAXKAETCSA COOTBETCTBYIOLIEE COOOILEHHE.

B) 3amura OT Imeperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
pPaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HaYeHHUs. 3allluTa yCTaHABJHUBaeTCs NMporpamMmupoBaHueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HayeHUe TOKa fAKOpsA UM BO30YXAeHHUs
anekTtpoaBurartend. Ilo ymosdaHuw 3HadeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6pasoBaresii(  CM.  INYHKT. 7) Mukponponeccop  HenmpepblBHO  U3MepseT
CpefHEeKBaJ[paTU4YHbI TOK Harpysku Irms u Hakam/ivMBaeT 3HayeHHe BpeMA-TOKOBOTO
VMHTerpaja U CpaBHHUBAeT ero C yCTaBKOMW, NPU NpPeBBbILIEHUHM KOTOPOM CHUMaeT UMIIYJIbChI
yIpaBJieHHs C TUPUCTOPOB U OTOOpakaeT Ha AucIliee coobuieHre. PaboTa nmpeo6pasoBaTeJis
O6/JI0KMpyeTcsl Ha 3 MHUHYTHI, [OCJe Yero OH MnepexoAuT pexuM “['oToBHOCTBH” eciyd mojaHa
koMaHga “Ctomn”.

[leperpy3o4yHas cnocobHOCTb npeobpasoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,[=1,1 Inom - 120 cek.
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B) 3amwuTa oT meperpeBa pazuaTopa ob6ecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alUMThl paboTa npeobpas3oBaTesis
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cror”.

[) KOHTpOJIb HaNpPSPKEHHSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaTbIBaeT B Cly4ae OTCYTCTBUS OJJHOW WJIM HECKOJIbKUX $a3 WM B CAydae HUX
“ciunanusa’. 3aliMTa MOXKET ObITh BKJIIOYEHA WM OTKJIOYEeHa IMyTeM NpOrpaMMHUpPOBaHHUS
¢yukuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HEAONMYCTUMO HHU3KOrO IOJs BO30YXJeHWdA. B ciydyaeT HeZOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpPyeT mnojady
MMIIyJIbCOB YIpaBJeHUs HAa TUPUCTOPBI U 0OMOTKaA AKOps ob6ecToyrBaeTcsA. HacTpolika 3aiuThl
OCylIeCTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuuu F29, F30 1 F93.

@®yuknued F29 ycraHaB/MBaeTCsl HOMUHAJIbHBIA TOK BO30YXK/JEeHUSl 3J€KTPOJBUraATES.
CpabaTbiBaHHe 3alUThl NPOUCXOAUT NMPU PErucTpalii BeJIMYMHBbI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaYeHus pyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHaJ/JIbHOE  HalpsiKeHHWE  BO30OYyXKJeHUs
asekTpojBuraTtess. CpabaTblBaHHe 3alUMTbl INPOUCXOAUT IPU pPErucTpalydu BeJUYUHbI
HanpsKeHUs BO30YK/eHUs B [iBa pa3a MeHble 3HadeHUs ¢yHkuuu F30.

[Tocsie cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

dynkuued F93 MoXHO aKTHBHMpOBAaTb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU IOJS
B030yxaeHuUs. [Ipu F93=1 3amuTa Beik/Jl0UeHa U He cpabaTbhiBaeT HE3aBUCUMO OT PaKTUUECKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHUsI U HacTpoek F29 u F30.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTUMKa TOKa. B ycTpoiicTBe A/ u3MepeHUsI TOKa 0OMOTKHU
SIKOpsl HMCIIOJIb3yeTCsl [ABa JaTyMKa TOKa, “MJcoBoM” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3amaetca pyHkuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa M3MepeHUW ABYX AaT4ukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcsl OoMIMOKA 12, cUrHaJM3UpPYIOLas 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocsie cpabaTbhiBaHHUS 3alUThI [J151 ee cC6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

[Tocse 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 -1a=0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeJe/IMTh HEUCIPABHbIA JaTYMK
WJIM OTperyJIMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosib3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JJaTYUKOB TOKA.

2K) 3amuTa oT oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYETCS
WM OTKJo4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHMH ONpeieJIEHHOTO yrja NPpOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa usMepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHSThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amura
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cpabaTbiBaeT, ecid o6opoThl ABurarteas <100 o6/MuH npu ynpaBiaswoiieM 3agaHud Usag >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amuTa TakK ke He paboTaeT 10 OKOHYAHHS BpeMeHH IJIaBHOI'0 MycKa.

[Tocsie cpabaThiBaHHWS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

M) 3auyTa oT pbIBKa — BKJOYAETCI WU OTKJIOYaeTcd pyHkuuer F97. Bo BKkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMBAET CKOPOCTb HapacTaHWs yNpaBJSOLIEr0 CUTHala, 4YTO
3alMIaeT JBUraTesb OT pe3Koro Habopa CKOpPOCTH, HalpuMep, MPU OLIHUOOYHBIX JeHCTBUAX
omeparopa

K) s3amura oT BHyTpeHHed HeucnpaBHocTH “Omb5 HeT cBa3u Mexay maatamMu”
bUKCHUpyeTCsA MPU OTCYTCTBUM 06MeHa JJaHHbIMU MeXy IaTaMu. [[py BOSHUKHOBEHUH 3TOH
aBapHM YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEGYETCS PEMOHT.

3.24 HacTpoHKu

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) Jlna u3sMeHeHUs mopora cpabaTbIlBaHUS 3allUMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactu matel TPM-ZVEL A5 mnpeaycMoTpeHo 5 mosoxkeHud Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK pery/stopa. B jileBoM BepXHEM YrJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJsibHble Touku “K3”. HanpsbkeHue, u3MepeHHOe MeXJy STUMHU TO4YKaMH, He
COOTBETCTBYET MoJioXKeHUIo | 1-]5, 3aMKkHyTOMY J>kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHe ompejesisieT TOK cpabaThiBaHMs 3auUThl no K3.
BesnnumHa TOKa cpabaThiBaHHS MPSIMO-NMPONOPLMOHANBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060POT HanpskkeHUe ycTaBKU K3 yBesIUYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- ecqUd pKaMIep CHAT, HU OJHO U3 MoJioKeHUW |1-]5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaET MO aMIJIUTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He [NeWCTBYWILIEMY WM CpeAHeMy. JTO 4Yalle FOBOPUT O TOM, YTO BEJMKO aMILIUTYyJHOE
3HavyeHUe ToKa( NukK-pakTop). [lonbITka 3arpyobUTh UK MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJAY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTpOWKa KaK pas npeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI [IJIs1 HEMPEBbIILIEHUS 3TOTO NpPeJie/IbHO-A0MyCTUMOro 3Ha4eHus. B aTom
c/lyyae U3rOTOBUTEJIb UMEET MPaBO OTKAa3aTh B 6€CMJIATHOM rapaHTUHHOM 06CTy>KUBaHUH.

b) IlokasaHus JaTyuka TOKa. B ciydyae, ecim TOK OOGMOTKHU SKOpSl, U3MepeHHBbIN
baKTHU4ecKH, pacXoAUTCA C JAaHHBIMH, OTOOpa)kaeMbIMH Ha JAMCIJIEe, MOXKHO NPOU3BECTH MX
NoACTPOUKy. [l noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3aHusa Toka Ha
JIACIlJIee U3MEHSIOTCS PSIMO-NIPONOPLMOHATIbHO U3MEHEHHIO 3TUX KO3PUIIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:
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- pynkuyueit F94 BoicTaBJisieTcs 3HaueHUe 1( u3aMepeHue o "nar0CoBOMY” aTUUKY). [lanee
CpaBHMUBAeTCA BeJMYMHA TOKa [d, U3MepeHHas KJ/ellaMH, C OKAa3aHUSAMM Ha JHUCIJIee U IpHU
Heo6XOAMMOCTH IPOU3BOAUTCA KOPPEeKTUPOBKa KoadpdurneHnTa GyHkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcsl 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
Janee cpaBHUBaeTCA BeJIMYMHA TOKa I, U3MepeHHas KJelllaMH, C NOKa3aHUAMU Ha AUCILIee U
IIpY HE06XOAUMOCTH NPOU3BOAUTCS KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢ynkuyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHHe OT 00O0OUX [AATYMKOB) U
poBepsAeTcad NpPaBUJBHOCTb MOKa3aHUM Ida. BesumynHa Irms npu 3TOM HM3MEHUTCA
aBTOMaTHUYeCKH; ee KOppeKTUPOBATh He TpebyeTcs.

[IpyHKMMasn pelleHUe O NMOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY Cefyloliue
dbaKTopBkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- [ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUsl - JIMOO CJMLIKOM 4YacToe U HeOoOOCHOBAaHHOe
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIMIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciayyae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

[logcTpoiika Moka3aHUM TOKa BO30OYXJEHHUs OCYLeCTBJSAETCS aHaJOTHUYHO C MOMOUIbIO
¢yukuuu F106 KIB.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camast HUKHA). C JIeBOUM CTOPOHBI IJIAThI €CTh PeryJupoBoYHbIN pe3uctop R13, R14
v R15 oTBevarouuil 3a yCTAaHOBKY HYJisl BbIXOJJHOTO HAaNpPSDKEHUsI HA 0OMOTKe SIKOpsi, 0OMOTKe
BO30Y>K/IeHUS1 U BEJIMUMHBI 060POTOB Ha Bajly ABUraTeJsisi COOTBETCTBEHHO. C MpaBOM CTOPOHBI
- pe3uctopbl R7, R8 u R9, macuitabupywiide Ko3apduLMeHT Mepeaadyd OT U3MEPUTEbHOU
IJIaThbl K MOKa3aHUAM [UCIJIes MO0 HAaNpSHKEHUI0O Ha SIKOpHOW o6moTke Us, Ha 0OMOTKe
Bo30OyaeHHss UB M 000pOTbl 3JIEKTPOABUraTesiss IO CUTCHaJIy C TaxoreHeparopa
COOTBETCTBEHHO. Pe3UCTOPBI MOTYT ObITh TPY/HO IOCTYIHbI U3-3a XKT'yTa IPOBO/OB.

Jl1s1 o CTPOMKYM NMoKa3aHUM HanpsikeHUs sskops Ust Ha Aucijiee HEO6X0JUMO OTKJIIOYUTh
damuty oyHknued F95, nmanee mojgaTh komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3ajaHUe.
3adukcupoBaTh kHonkou "®” BennunHy Usa Ha gucniee. Yo6eAuThCs, YTO HAa MNOJK/IOYEHHOU
Harpy3ke HyJieBoe HalpshKeHHUe U J0OUThCs MOKa3aHUM HyJis Ha JUCIJee IOBOPOTOM I'OJIOBKH
perysinpoBo4yHoro pesucropa R13.

Janee nogHATH BbIXOAHOe HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUBIIUCH COBNAZleHUs] C U3MEPEHHBIM 3HAUYEHUEM.
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H3mepsaATh HamnpsikeHMe HeOoO0XOJMMO NpPUOOpPOM, 00JaZjal0lMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaJIoOTMYHO HACTPaWBaAlOTCS OKAa3aHUS HanpsKeHUs Bo30yxaeHus UB pesuctopamu R14
u R8, mokazaHus o6opoToB n - pesuctopamu R15 u R9. [lpu moxacTpoiike BesaruyuH UB U n
peKoMeHyeTCA OTK/IYUATH 3aluThl F93 u F96.

Tak >xe M0OKHO OTKOPPEKTUPOBATh MOKAa3aHUS Ha AuUCIIee ¢ noMoubio ¢pyHkuui: F107 -
HanpspkeHue sgkops, F109 - Hanpsi>keHue Bo36yxaeHus, F110 - 060pOThI ABUTATEIS.

3.25 Wcnosib30BaHUe KHONKHU “ABapriiHOe OTKIOYeHHe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaNpsDKeHHe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpO30M XKM3HU NepCcoHasia UK NopYerd UMYLeCTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXXKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUs1 HA TUPUCTOPHI HE MOAA0TCS.

3.26 YupaBJieHHe LieNbl0 BO36YXKIeHUS
Bbixo/iHOe HamnpspDKeHWe TUTaHUsS OOMOTKM BO30OYXK/JeHUs1 - Heperyaupyemoe, 220 B

noCcTosiHHOTrO Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nosjaBaeMoro 4yepe3 aBTomaTt QF1, cyMmMupyemoro ¢ BoJbTOZ006aBKOM OT TpaHcpopMaTopa. ITO
HanpsPKeHUe TMoJaeTcsd Ha OAHO(a3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckaTtenb KM1 BkitouaeTcs niatou ynpasjeHus( pesne K3) npu nepexozie B pexxum “PaboTa”.

3.27 YupaJsieHue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHuo
3Ta mJiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciu npu nepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €e MOXHO JOKYIHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xogumo:

A) YcTaHOBUTD 3HaYEHHUeE aJipeca YCTPoUcTBa B MHGOPMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas gokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbLI10KeHA Ha caliTe IPOU3BOAUTES.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YETCs ONACHOe JJIA KU3HU HanpsbkeHHe. [Ipu
YCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00C/IyKMBaHUM HEO0OXOJMMO OTKJIIOYHUTH NpeobpasoBaTesb U MOJK/IHYaeMble
YCTPOMCTBA OT CETH.
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4.3 He ponyckaeTcs nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acTh
mkada. 3anpeniaeTcs UCIOJIb30BaHUE NTPe06pa30BaTeisl B arpecCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloak/iro4veHUe, peryJjUpoBKa M TeXHUYECKoe O0O6C/ayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHCS TOJIBKO KBaTM(PULUUPOBAHHBIMU CHELUAJUCTAMH, H3YYUMBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

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

4.6 ,Z[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepcoHasia Hp606p830BaTeJIb AOJIZKEH OBbITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeET ObITb HCIIOJIb30BaH KaK pas3beJUHUTE/b LeNd WU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecny ciaydanHad IoJadya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WM 00O0pyZOoBaHUs, TO TIpeobpa3oBaTeslb HeO6XOAMMO TMOJK/IYATh 4Yepes
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npejOoTBpallleHUs lleperpeBa, BbIX0/ia U3 CTPOS Y NpeL0TBpallleHUs [0Kapa HeoOX0AUMO:

A) ycTraHaB/MBaTh Npeobpa3oBaTe/ib HA HETOPIOYYI0 NOBEPXHOCTD;

B) HejomycTMMO ycTaHaB/MBaTh Npeo6pa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu yctaHOBKe HE06X0AUMO obecredynTh He MeHee 100 MM cBO6GOZHOTO MPOCTPAHCTBA
10 IepUMeTpy npeobpa3oBaTeJis.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTB Ipeo6pa3oBaTe/ib Ha LITATHOE MeCTO U HaZleXKHO 3aKpeIuTh ero.
5.2 3azeMsinTh Npeobpa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

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

5.3 CeyeHue CUIOBBIX IPOBO/IOB JOJX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJAYM CUTHAJIOB YIpaBJIeHUS CjeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoOCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASOLUUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJisl Y4ero peKOMEeHAYEeTCd UX KOHI[bI TIATEJbHO 3aYMCTUTDb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [loJicoeuHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 TlogkiawyeHWe BHEUNIHUX IeMed K YCTPOWCTBY  MPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCA MOAK/IIOYUTD JIaMIlbl HaKaJWBaHHUA MOLIHOCTBIO
100-150 BT;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HeNnpaBUJIbHOW paboTe BBIPAMUTEJIS.

B) mnojaTh HampsikeHde Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHeJsiu mKada J0KHbl KpaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, Ha JUCIJIee B TedyeHUe 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesiss U BK/INOYAIOTCA
BEHTUJIATOPbl oxJaxJeHUs. /[lanee Ha Juciiee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasa 3aZaHusd( HampsbkeHUus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO npeobpa3oBaTesib FOTOB K pab0Te U NPOrpaMMHUPOBAHUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyM06JilepoM C JIMLEeBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [IepeMEeHHbIM Pe3UCTOPOM, PEXKUM — OTpaHUYEHUS TOKa.

[Ipy mepBOM BK/IKOYEHUH Ha TECTOBOM HAarpy3ke peKOMEHAYeTCs OTK/IIOYUTh 3aLiUTy OT
NOTEPHU MOJIs1 BO3OYK/AEHUS, [JIs UEro cJefyeT yCTaHOBUTh 3HauyeHue QyHKuu F93=1.

[lepeBenuTe Tym6s1ep “PaboTa” B mosioxkeHue “Bri”.

[Ipy 3TOM JoJKeH pa3faThCs 1eJYO0K cpabaTbiBaHUS KOHTakTopa KM1, yepes kKoTopbIi
nojaetcs HanpsbkeHue 220 B Ha 0OMOTKY BO30Y»/JA€HUsS — NPU 3TOM JIaMIa, MOJKJIYeHHas
BMECTO OOMOTKHM BO30YXJeHHsS SIPKO BCIbIXHUBaeT. /lajlee py4yKy NepeMeHHOro pe3ucTopa OT
OJIHOTO KpalHero mnoJIOXKeHHUs A0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha NOAKJIIOUYEHHOH
Harpy3ke( JaMmax HaKaJWBaHWA) U3MeHAeTCA HalpsKeHWe B COOTBETCTBUE C CHUTHAJIOM
3a/laHuA.

6.3 PaboTa B pexxuMax cTabU/IM3al UM CKOPOCTH.

[lepes BKJIIOUEHUEM YCTPOMCTBA HEOOXOAMMO YO6eJUTbCA B TOM, 4YTO HOAK/IOYEH
TaxoreHepaTop. [lossipHOCTh NMOJAKJIIOUEHUS] TaxOreHepaTopa He HMMeeT 3HayeHusd, "IJC” U
"MHUHYyC” TaxoreHepaTopa yCJOBHBI.

[Ipy mepBOM BKJIOYEHUH YCTAaHOBUTb 3HaueHuUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTtb yHkuuen F24 yucio MmB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[logaTh Hanpsi>KeHU e 3JIeKTPOJBUraTe b, yOeJUThCS B HAJIMUMe UHAUKALUKU Ha JUCIJIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

[locne 3Toro 06eCTOYMTH JBUraTesb, YCTAHOBUTb OJUH W3 PEXUMOB CTaOUIM3ALUU
cKopocTH, Hanpumep, F17=8 u onpo6oBaTh B paboTe.

6.4 PekomeHnganuu no Hactpouke [IU/l-peryasatopa

['n1aBHOE — He CTPEMUTCS BBICTABUTh HEOOOCHOBAHHO 60JIbLIKE 3HAYEHUSI KO3PDULIMEHTOB
[TU/I-perynaTopa.
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A) HacTpoiika npomnopuyoHaJbHON cocTaBaswilei. [lo yMmonyanuio koadpounuent F34
paBeH 10, pekoMeHAyeTc HauMHaTb ONpPOOOBaHUE peXrMMa CTabUIM3aLUHd CKOPOCTH C HETO.
CnenyeT ob6paliaTb HAa pABHOMEPHOCTD BpallleHUs 3J1eKTpoJBuraTes. [Ipy oTcyTcTBUM 6UMeHU
¥ HEepaBHOMEPHOCTH XO0Jia MOXHO yBeJU4YUBaTb Ko3poduuueHT F34, mocTeneHHO HaWjasd TOT
npejies, Ipyu KOTOPOM JBUraTe/lb HauMHaeT paboTaTb HeycToluuBo. [locsie Toro Kak mnpejes
HallleH, peKOMeHJyeTcs YMeHbIIUTb Ko03dduuueHT Ha 1/3 g obeclieyeHUs] HaJeKHOMU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPaCCOTacoBaHUs( CTaTHYECKOM
OLIMGKHM) Ha X0JIOCTOM X0y UJIM MUHUMMaJIbHOW Harpyske:

dn xx=n3 - n,

rae dn - craTu4eckas OIIMOKA Ha XOJOCTOM XOJY, N3 — CKOPOCTb 3aJjlaHusl, N — TeKyllas
cKopocThb BpauleHusl. Hanpumep, n3 = 1100 06/muH, n=1000 06 /mMuH, Toraa dn xx = 1100-1000
=100 06 /MuUH.

B) HacTpolka MHTerpajbHOM cocTaBjswllell. WHTerpasbHasg coCTa/sAolasl MO3BOJSET
NOBBICUTh TOYHOCTb PEryJIMpPOBaHUs], KOMIEHCHUPOBATh CTaTUUYECKYIO OLIMOKY, BO3SHTKAIOIILYIO
Ipyd MPONOPLMOHAIBHOM peryjaupoBaHud. Heo6XoaWMO BbICTaBUTh 3HAayeHHUe JebTbl F43,
MeHblle yeM dn XX, M3BMepeHHO!W B MpeAblAylleM NyHKTe. Hanpumep, B npuMepe Bbilie dn xx =
100 06 / MHH, TO3TOMY HYXHO BbICTAaBUTb 3HaueHHe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koa¢pduuuenta F42 noabuparT 3KCIepUMEHTaJ]bHO, HayMHas C HeOOJIbIIMX
3HayeHu# F42 = 10.15 u npu Heo6X0AUMOCTU yBesanuuBas. Eciu Harpyska paBHOMepHasi U
auddepeHipaibHas coctaBisoimas( cM. NyHKT B) ucnosib3oBaThcAd He OyZeT, TO MOXHO
ycTaHoBUTb F43 = 0, Torga peryasaTtop Oy/leT CTPEMHUTBHCS CPABHATb CKOPOCTb pPeaibHYI CO
CKOPOCTBIO 3a/JaHHOU:

n =ns.

Eciu auddepeHumnanbHas cocTtaBispllas Oy/leT HCIOJAb30BaTbCs, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 66 HEMHOI'O 60JIbIIIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-IepeEMEHHOH
Harpy3kd. OHa MNO03BOJIsIET YMEHbIIMTb CKAaYKH CKOPOCTU NpPU pe3KoM Habpoce U cbpoce
Harpysku. Heob6xoauMo ycTaHOBUTHL AenbTy F45 6Gosbliyio, yeM dn xX, B HallleM NpUMepe
oosibiie yeM 100 o6/MuH, HanpuMmep 150 06/MHH. 3TO OyAeT O3HA4YaTh, YTO NPU PE3KOM
CHW)KEHHUU CKOpPOCTH HMXKe n=n3-F45=1100-150=950 06/MuH WK mnpeBbllieHUd Nn3=1100
06/MUH NOAKIIOYUTBLCA B paboTy fuddepeHipdaibHas COCTAB/SAOIAsA. A B AMana3oHe CKOPOCTHU
or 950 mo 1100 06/MuUH oHA paboTaTb He OyAeT, 3TOT J[AUANA30H CYUTAETCA YCJIOBHO
HOpPMaJIbHBbIM, B KOTOPOM ee ZIeCTBUE He TPeOyeTCs.

Besnuuny F44 cnenyet noa6upaTh 3KCIEPUMEHTANIbHO, HAYMHAsA C HEGOJIbIINX BEJUYHH.
CnenyeT MOHMMATh, YTO pe3yJbTaT paboThl AUdPepeHMaNbHON COCTABJSAIOLEN MOXKET ObITh
He Bcerga cTabuJabHbIM.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.
[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS

Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:
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F1 cnoco®

ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bo160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpETb HJIX H3MEHHUTD,

KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHHe QYyHKIMHY, HalpuMep:

F1 cnocob
0 - Tymbne

ynp.
P

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHUe PYHKIHUH, AJS1 Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyurcaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH-

Hagnuchk Ha

OnucaHue
KIS | HWHAUKATOpe
F1 CH0CO6 VIl OmpepenisieT crnoco6 ymnpaBJeHHUs: KoMaHja “PaGora” mojgaeTci MeCTHO HJIH
ynp- JUCTAHILMOHHO
3HaueHHe Hagnucob [TosicHeHue
0 TvMBIIe Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
y p TyMOJiepa “PaboTa” B mosiokeHue “Bkar”
Komanga “Pabora” mnogaeTcs mnyTeM 3aMbIKaHHUsS
1 JUCTAHIIMOHHO KjeMM 6 Hu 7 KJIeMMHOH KkoJyiogku X1 1iaThbl
yIpaBJeHUs
2 modbus Komanga “Pa6oTa” nomaercs no uHtepdeiicy RS-485
OnpesiesisieT CUTHAJ yIIpaBJIeHHs] BBIXOIHBIM HaNpsiXKEHUEM
3HaueHHe Hagnuch [TosicheHue
F2 CUTHaJ ymp. CurHaJj 3aJlaHUsI U3MeHsIeTCs HaXKaTueM KHOIOK “>” U
0 KHOIIKU “<”
HakaTue “>" yBeJIMYMBAET BBIXO/JHOE HANPSKEHUE
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HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HAaNpsi>KeHUe

CurHan 3alaHUAd H3MEeHAEeTCAd IIOBOPOTOM PYYKHU
IepeMeHHOro pe3ncTropa, pa3MelueHHOr'o Ha JII/IIJ,GBOﬁ

1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHHE “Mun” COOTBETCTBYET
MUHHMMaJbHON BeJWYHMHEe 33JaHusl, IOJIOKEHHe
“Makc” - MaKCHUMaJIbHOH BeJIMYMHE 3a/laHUS.
CurHas 3aJlaHus MOJIaeTCs BHEITHUM HanpshkeHueM 0-

2 0.10B

10B
CurHasn 3ajlaHus MOJAETCS TOKOM ymnpaJieHus 0-20
3 0..20 MA
MA
CurHas 3afjlaHusl MOJAEeTCs TOKOM ympaBJieHUs 4-20
4 4.20 MA
MA
CurHasn 3aJlaHys NOJAAETCS BHEIIHUM MNepeMeHHBbIM
5 BHEIL Pe3UCTOP | Pe3UCTOPOM. PekomeHiyeMoe 3HAaYeHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlaHus nojiaetcs no uatepdericy RS-485
OnpenensieT noBeZieHHe NMpeo6Gpa3oBaTesisi MOCJAe MPONAXKU HANpPsHKEHUS] CHUJIOBOU CeTH
WJIM BCIIOMOTaTeJbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HaueHHe Hagnuce [TosicheHue
Eciv mpoBan HampspKeHUS JJIMJICA MeHee 2 CeK -
BBIXOJJHOE HamNpsKeHUe CKAa4KOM BO3BpallaeTcs Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBan HampspkeHuss aiauicad 6oJjiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HampspKeHUS JJIMJICS MeHee 2 CeK -
BBIXOJJHOE HamNpsKeHUe CKAaYKOM BO3BpallaeTcs Ha
NpeXHUH ypOBEHb.

1 OTKJIIOUEHO Eciv mpoBan HampspkeHWs1 Ajauicad 6ojiee 2 cek -
aBTOMAaTHYECKUH Mepe3anyCcK He MNPOUCXOAUT; UYTOObI
nepedTu B pexxuM “PaboTa” HY)KHO MOJaTh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpejienisieT ycaoBUe cpabaTbiBaHus 1-ro NporpaMMHUpPyeMoro peJie
3HavyeHue Hagnucek IlosicHeHue

0 OTKJIIOYEHO Pejie HEaKTUBHO BO BCEX PEXKMMaX pabOThI

1 curtan TOTOB Cpa6aT1:IBaH1/1e pen"e OPOUCXOAUT TPHU Iepexojie B
pexxuM “'0TOBHOCTH

F4 1-e pene 2 curtat PABOTA Cpa6aTIzIBaH1/1e" peJie TPOUCXOJUT TpH Iepexosie B
pexxuM “Pabora

3 cnrnan ABAPHS Cpa6aT1:IBaH1/1e "pene OPOUCXOAUT TPHU Iepexojie B
pexxuM “ABapus
CpabaTbiBaHMe peJjie MPOUCXOJUT TpPU IMepexojie B

4 JIUH. TOPM. JAUHAMHUYecKoe TopMokeHHe( [/ BBIIPSMHUTEJS
MUTAaHUSI 0OMOTKH SIKOPsi)

OnpefensieT yca0BHe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HaueHUe Hagnucek [TosicHeHue

0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCEX PEXXHUMaX paboThI

1 curnan TOTOB Cpa6alelBaHne pen"e OPOUCXOAUT TPHU Iepexojie B
pexxuM “['0TOBHOCTH

F5 2-e peJie 2 cnrtan PAEOTA Cpa6aT1:IBaHI/Ie" peJjie TPOUCXOJUT NpPH IMepexosie B
pexxuM “PaboTta

3 cnrnan ABAPHS Cpa6aTI:IBaH1/1e "peJIe IPOUCXOJUT TPU Tepexojie B
pexxuM “ABapus

4 JH. TopM. CpabaTpiBaHME peJie MPOUCXOJUT INPU IMepexose B

JHUHaMH4YeCKOoe TOpMO)KEHI/Ie( AJ1 BBINIPAMUTEJIA
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| | NUTAHUS 0OMOTKHU SIKOpPs)

BpeMH IIJIaBHOI'O BbIXOJAAd HANPAXEHHA Ha SaﬂaHHbIﬁ YPOBEHbB. [lnanasoH 3HAYEeHUH

F11 [1aBH. TyCK ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
BpeMsa mn/1aBHOTO CHW)XXE€HUA HaNpsHKeHWA [0 MHUHHUMaJbHOrO 3HayeHUd. /lvama3oH
F12 | nsaBH. BBIKJ. N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
MuHMMa/NbHOE 3HaYeHUe CUrHasa 3a/jaHus B %. /lnanasoH 3HayeHut ¢yukuuu ot 0% A0
F15 | HwxH.pejen
100%, Ho He 60Jiee 3HaYeHus dyHKuuU F16. luckpetHocth 0,1%
MaxkcrMasnibHOe 3HaueHHe CUrHasla 33JaHus B %. /luanasoH 3HayeHu ¢yHKLuu ot 0% 10
F16 | Bepx.npenen
100%, HO He MeHee 3HaYeHus1 yHKuuu F15. luckpetHocts 0,1%
@dyHKUMS BK/IOYAET PEXHUMbl CTAOWIM3aLMM WJIM OTPAaHUYEHUS TOKA, HaNpPSKEHHs,
MOUIHOCTH
3HayeHHe Hapgnucoh ITosicHeHue
0 HET PeXMMbI OrpaHUYeHHUs WK CTA0UIN3aIMU OTKJII0YEHBI
1 orp la BKJIIOUEH peXMM OrpaHUYeHMud TOKa
2 Crtab Ia BrJIFOUEH peXUM CTabUJIM3aIM1 TOKa
3 Orp Usa BkJII0O4YEeH peKUM OrpaHHUYeHUs HaNpsSHKEeHUs
F17 pexIM 4 Crtab Us BrJII0Y€eH peKUM CTabMJIN3aluY Hanps>KeHus
BkuitoueH peXUM CTabWIM3alMM TOKA C OTPaHUYEHHEM
5 Ctlsaorp Us
HanpsKeHus
6 Cr Ust orp In BrkiyitoueH peXxuM CTabWIM3aLMM  HANpsDKeHUs ¢
OrpaHUYeHHEM TOKa
7 orp n BkJII0YEeH pexKUM OrpaHUYeHHsi 060pOTOB
8 cTtab n BKJIIOUEH peXUM CTabUJIM3al MU CKOPOCTH
BkyitoueH  peXuM  CTabWIM3alUMKd  CKOPOCTH  C
9 cTtnorp la
OrpaHUYeHHEM TOKa
OyHKIMA omnpejiesisieT CKOPOCTb M TOYHOCTh CTabWIM3allMU WM OrpaHUYeHUs [Js
pexxumoB F17<8 v orpanuyeHue Toka g F17=9
0 o4yeHb MepsieHHad | CaMasi MeJJieHHas
F18 | crabuiuzanus 1 MeJlJIeHHas MegsieHHas cTabuJIM3a1ysl, BbICOKAsl TOYHOCTD
2 cpefiHss CpenHss cTabuausalys, Cpe/iHsisi TOUHOCTh
3 ObICTpas BricTpas cTabuin3alus, HU3Kas TOUHOCTh
4 oueHb 6bicTpasg | Camag GbICTpas
F19 u. npejgen U OnpenensieT MUHMMAaJIbHOE 3HAaYEHHUE HANPSXKEHUSI HA HATPY3Ke B peXUMe CTaOUIM3anuu
HanpspKeHUsl. 3HaueHne QYHKLHMHU He MOXKEeT MPeBbICUTh 3HaYeHue ¢yHkiuu F20
OmpepnesiieT MaKCMMa/ibHOe 3HAayeHUWe HaNpsHKeHWsT Ha Harpyske B pexuMe
F20 B.pefien U | cTabuiusanuy HamnpspkeHUs. 3HauyeHUe (QYHKIMU He MOXeT ObITh MeHbllle 3HaueHUs
¢yHknuu F19
F21 u. npegen | OnpenensieT MUHMMaJbHOE 3HAaUYEHHE TOKA B HArpy3ke B pexuMme CTaOUIM3ALUHU TOKA.
3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe yHKIUU F22
OmnpepenisieT MakKCUMa/JbHOE 3HAaYeHUE TOKA B Harpy3ke B peXUMe CTAOWJIM3alUU TOKa.
F22 B. ipefen | 3HaueHUe QYHKIHUHU HE MOXKET MPEBBICUTh HOMUHAJbHBIA TOK BBIIPSIMUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs GyHKuuu F21
@yHKIMA onpefieseT NOAK/IIOUEH JIM TaXOreHepaTop
3HaueHUe Hagnuchb [TosicHeHue
CoobulaeT  cucTeMe  yhopaBJeHUsS O  HaJW4YUHU
F23 | Taxoremeparop 0 BKJIIOYEH TaxoreHepatopa. Ha aucnsieil BBIBOAWTCA WHAWKALUA
060pOTOB BaJia BUTaTes
CoobiulaeT cucremMe ympaBjeHHUss 006 OTCYTCTBHUe
1 OTKJIIOYEH TaxoreHepartopa. Ha fucnsiee oTCyTCTByeT UHAMKALUS
060pOTOB BaJia JIBUTaTes1
F24 mv/o6 3agaet BenmuuHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA WMCIOJIb3YETC AU pacieTa
BeJIMUMHbI 060POTOB B MUH BaJia JIBUTaTeJIs U IOCJAeAYIOIIeN ee UHUKAIUU HA JUCILIee
F25 | TopMmoxkeHue | OyHKIUS oNpesiesisieT Cnocob TOPMOKeHHUsI
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0 HET TOPMOXKEHHUE OTCYTCTBYET
JTUHAMHUYECKOe  TOPMOXKeHHe -  TOJAKJIIYeHHe
TOPMO3HOTO Pe3UCTOpa K 06MOTKaM SIKOpS B TeuyeHHe
1 AuHaMmudyeckoe T
BpemeHu Ttopm( F26), 4acToTa BpallleHUs He
KOHTPOJIUPYETCS
JTUHAMHUYECKOe  TOPMOXKeHHe -  TOJAK/IIYeHHe
TOPMO3HOTO  pe3ucTopa K O6MOTKaM  SIKOps);
2 JUHAMHUYECKOE N
TOPMOXXeHHEe 3aKaH4YMBaeTC MOCJe JOCTKEHHS
CKOPOCTH BesIMYMHBI oTcedukH( F38)

F26

TtopMm

dyHkuMsa omnpejesseT BpeMs TOPMOXXEHMsl 3JIeKTpoJBUraTesis. /luama3oH 3HauYeHUH
¢yHkuuu 0..25 cexkyHp c marom 1 cek

F28

IHoM a1

OHpe,Z[EJIHeT 3HAa4Y€HHE€ HOMHWHAJIBHOI'O TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpOABHUTIATEJIA, IIPHU
IMPpEeBbINIEHHWE KOTOPOI'0o 3dl1IyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3allIUTA OT IEPETrPY3KHU

F29

IHoM B

OnpezensieT 3Ha4eHHE HOMHUHA/JILHOTO TOKa OOMOTKHM BO30GY)KIEHHSI 3JIEKTPOJIBUTaTEIs,
IpU CHHXKEHUM KOTOPOTO B JABAa U GoJiee pasa cpabaThiBaeT 3alllMTa OT MOTEPH MOJIs
BO30YK/IeHUsI

F30

UHoM B

OHpe,Z[EJIHeT 3HA4YE€HHeE HOMMWHAJIBHOT'O HanpAXeHHd 0OMOTKH BO36y>K,ZL€HI/IH
JJIEKTPpOABUTATEJIA, IPU CHUXXEHHH KOTOPOTro B ABA U 6oJiee pasa Cpa6aTbIBaET 3aluTa OT
IMNOTEepHU MoJid B036y>KL[6HI/IH

F31

H. IpeaeJs n

OHpeﬂeJIHET HUXHIOK TrpaHULy [AHalla30Ha peryjupoBaHUA CKOPOCTH B PpeXHUMax
CTa6I/IJ'II/I3aI_[I/II/I CKOpPOCTH

F32

B. IIpeaesn

OnpenessieT BepXHIOI TpaHMILy JHana3oHa peryJdpoBaHUs CKOPOCTH B peXHMax
CTabWIM3aLUU CKOPOCTM M MaKCHMa/IbHYI0 BEJHUYHUHY OOGOpPOTOB [UJI1 peXUMa
orpaHnuyeHust o6opotoB( F17=7) U cTabuJn3aluy CKOPOCTH

F33

HOM. 0G0OPOTBI

3ajlaeT BeJIMYMHY HOMHHAJBHBIX 060pOTOB JiBUTaTesA OT 25 70 6250 06/MuH. OyHKIMA
He BJIMSIET Ha MPOLECC PETYJIUPOBAHUS CKOPOCTH; €€ BEJTMYMHA UCII0/Ib3YeTCs B KayeCTBe
HOMHHaJ/IbHBIX 060p0TOB NHOM /1J1s1 JIaThl aHAJIOTOBOT'0 BhIBO/IA

F34

k030 . I1

OyHKIMA 33/jaeT 3HauYeHUe Ko3pPUiMeHTa NPONOPIUOHATBHOCTU 0OPATHOU CBSI3U OT
TaxoreHepartopa Kn jiaa pexuma crabuausanud — ckopocTd. Beawuuna  Kn
yCTaHaBJIMBaeTcs B mpejiesiax oT 1 1o 50; yaime ncnosb3yoTcs 3HadeHus 10..20

F36

Ra + Rkab

3a/1aeT CyMMapHOe COMPOTHUBJIEHUE L[N 0OMOTKH SIKOpPSI U KaOGeJIbHOU JIMHUU OT
peryjastopa [0 JBUraTesisi. IJTa BeJHUYMHA MCIOJb3YeTCI B  pEXUMax
CTabWIM3allM¥M WJM OrpaHWYeHUs HanpsbkeHuss U JJig pacyeTa NaJieHUs
HanpsKEHWs] HAa aKTUBHBIX COMPOTHUBJIEHUS C Iesiblo IR KOMIeHcalnuud 3TOro
naseHus. UsmenseTtcs c marom 0,01 Om ot 0 10 2,50 OMm( 250 = 2,5 Om)

F38

n OTCE4YKH

OmnpezesisieT BeJWYUHY 3HadyeHHsT 060poToB oTcedkn oT 50 go 500 o06/MuH, mocie
JIOCTHKEHHS] KOTOPBIX 3aKaHYMBAETCs IIUKJ TOpMOokeHUs1( mpu F25=2)

F40

CHUTI'HaJI TaX0

OnpegensieT MaKCUMasIbHbI ypOBEHb BBIXOJHOTO CUTHajlia C TaxoreHepaTopa.
Besnunny 0..30 B pekoMeHAyeTcs yCTaHABJIUBATD [JI1 HU3KUX YPOBHEHN CUTHaJIa C
11eJIbI0 MOBbIIIEHUS] TOYHOCTH U3MEPEHUS CKOPOCTHU

3HaueHHe Hagnucob ITosicHeHue

0 0.250 B glanggl\éaﬂbeIH YPOBEHb CHI'HaJla C TaxoreHepaTopa

MaKCHMaJIbHbIN YPOBEHL CHUI'HaJIa C TaxoreHepaTopa

1 0.30B 0.30 B

F42

k030 d. U

3alaeT MHTerpasibHbIi Ko3dPuUIHMeHT cTabuausdanuu ckopoctu ot 0 go 100,
MCII0JIb3YeTCsl [/l MOBbILIEHUs] TOYHOCTH CTaOUJIU3aLUU CKOPOCTH

F43

Jenabta U

3azaeT pa3HULY MexX/y 3alaHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTerpaJbHOU
coctaBJistouield. Heo6xoauMo 4yTo6bl AiesibTa Y 6bl1a MeHbllle, Y4eM pa3HOCTb N3-N
Ipu paboTe Ha X0JIOCTOM XOAY.

F44

k030 d. /]

3amaer auddepenHunanbHbid ko3pounuent ot 0 mo 100, ucnosb3yeTcs B
IepexoJHbIX Mpolieccax /i yMeHblLIeHHWS CKauKOB CKOPOCTHU BpalleHHUs MNpHU
pe3KHX U3MEHEHMUSIX Harpy3KU Ha Basly IBUraTeJIs
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3ajjaeT AMana3oH i YCI0OBHO-HOPMAJIbHO JIMaNa3oHa CKOPOCTH oT n3-F45 10 n3,

FAS nensTa /] rJje n3 - CKOPOCTb 3aJlaHusl, B Mpejesax Koroporo gudbdepeHipaibHas
cocTaBJdwllasd He aKTWBHa. BesnuymHa gesbra /I JJo/DKHA OBITH 6OJIbIIE, YEM
cTaTUYecKas ourbKa n3-n, U3MepeHHas Ha X0JIOCTOM XO4Y
@yHKIMA BKJIKYAET WK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”

F92 | koHTpob a3 3HavyeHue Hagnuce ITosicHeHue
0 BKJI 3alyTa BKJIOYEeHa
1 OTKJI 3alyTa OTKJII04YeHa
BkJII0YaeT WJIM OTKJ/IIOYAET 3al[UTY OT IOTEPHU M0JIsl BO3OYKAEeHUs

F93 3amuTa BO36. 3HaueHHe Hagnucob

0 BKJI 3aluTa BKJIOYEeHa
1 OTKJI 3aluTa OTKJ/II04YeHa
OnpepesisieT cioco6 U3MepPeHHsI TOKA 0OMOTKH sIKOps s
3HaueHHe Hagnucob [TosicHeHue
0 naTaK I+ 1 I- :’I'OK 06MOTl§I/I "HKOpH paBe:I oJIyCYyMMe HU3MepeHUui
IJII0COBOro” M "MHUHYCcoBOro” JaT4yuKoB Isg = (I+ ul-)/2
F94 | HsmepeHue | Tok 06MOTKU SIKOpsI paBeH IOKa3aHHUSAM TJIOCOBOro”
1 JaT4ukK [+
JaTyuka la=I+
Tok 06MOTKH SIKOPSI paBeH NMOKAa3aHUSAM "MUHYCOBOT0”
2 JaTYyuK I-
Jatyvka Iag=1-
3 HeT Tok 06MOTKH sIKOpsI paBeH HyJIto, Is1 =0
BriitoyaeT WM OTKJ/IIOYAET 3alllMTy OT MNOTEePH W3MepeHUs HaNpsKeHUs1 0OMOTKH SIKOPSI
Us
F95 3amuTta Usa 3HayeHHe Hagnucob
0 BKJI 3aniuTa BKAKYEHa
1 OTKJI 3alyTa OTKJ/II04YeHa
OyHKIUMA HacTpauBaeT WJIW OTKJIKYaeT 3allUTy OT II0OTepH H3MepeHHs O000pPOTOB
JABurateJisi( 06pbIB TaXoreHepaTopa).
3HaueHHe Hagnucob [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>15% nocJie OKOHYaHHUS IIJIABHOTO NMyCKa
F96 3amuTan
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1pHU
Uzazn>25% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
2 350 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>35% nocJie OKOHYaHHUS IJIABHOTO NMyCKa
3 OTKJI 3aluTa OTKJ/II04YeHa
F97 | mnapmbiii xon OrpaHuMYMUBaeT YCKOPEHHeE, peryJupyeT MAaBHOCTb HW3MEHEHUs CKOPOCTHU BpallleHHUs OT
HeorpanudyeHHoro( F97=0) no ouenb MegieHHoro(F97=10)
[lossicHeHUe
3HaueHUsT BCeX MPOrpaMMHPYEMBIX (QYHKIUK He
H3MEHSIeTCA
Bce nporpaMMupyemble  QYHKIUUM  NPHUHUMAIOT
3aBO/ICKHE 3HaUYeHHs. JTU 3HAUYEHHUs PaBHbI:

F98 3aBOJ,. HACTP. OyHKLIMA 3aBojicKkoe OyHKLIMA 3aBojcKoe

3HAYEeHHe 3Ha4YeHHe
F1 0 F30 220 B
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F5 2 F34 10
F11 10 F36 0
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F12 5 F38 120
F15 0 F40 0
F16 100 F42 0
F17 1 F43 50
F18 2 F44 0
F19 0 F45 100
F20 UHOM £ F92 0
F21 0 F93 0
F22 IHOM 51 F94 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2
F26 3 cek F99 1
F28 IHOM 51 F100 3
F29 2A
F99 | RS-485 azpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 1 10 247
OnpepesisieT CKOPOCTb Nepeiadyu JaHHbIX o ceTH RS-485
3HaueHUe Hagnucek
0 1200 6uTt/c
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/c
F100 | RS-485 ckop 4 19200 Gut/c
5 28800 6uT/c
6 38400 6ut/c
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uT/cC
F102 kla + OnpenensieT k03PUIIMEHT Nepeiauu 0 TOKY MEXAY U3MepPeHHbIM 3HaYUeEHUEM CUTHasIa
F103 kls - C JlaTYMKa TOKa U MOKAa3aHWUSIMHU TOKa Ha JucCIUiee Mo “mitocy” U “MUHYCYy’ SIKOPHOH
F106 kis OOMOTKM M TOKa BO30YX/eHHS COOTBETCTBeHHO. Ha mNpeANnpUATUM H3rOTOBUTEJIE
0OBIYHO BhICTaBJIeHO 3HaYeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75
F107 kUs OnpenensieT k03pULUMEHT NMepefauu Mo HanpshkeHUo( 060poTaM ABUTATENS) MEXAY
F109 kUB VM3MepeHHbIM 3HaUeHUEM U MOKa3aHUSIMU Ha JUCILIee HANPsDKEHUs SIKOPsl, HaNpsiXKeHUs
F110 KN BO30YX/leHUsI M 000pOTaMM 3JeKTpoABUraTess. Ha mnpeAnpUATHUM H3TrOTOBUTEJIE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 10 1,75

8. UHAuMKanua JaHHBIX Ha JUCILIee
B Ta6usiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe IJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,

U3=250 B, I3 = 66 A.
1-a ctpoka Kox dyHKIUU U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.
2-51 CTpOKa 3HavYeHHe PYHKLMU U KpaTKoe NOsiICHEHUe
1-7 cTpoka BesinunHa 3a/iaroniero curuaJja
2-9 CTpoKa BenuyrHa TOKa Harpysku OOMOTOK fKOpsS U
PaboTa BO30YX/E€HUs, BbIXOJHble HaNpsHKeHWs O0OMOTOK  AKOps H
BO30YXK/JeHUs], TeMIlepaTypa pajuaTtopa, Hanpumep, [9=45 A, Irms =
50 A, Ua=100 B, Us=220 B, IB=3 A, Tp=45 C.
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[1 - mocTossHHas cocTaBjsLAg TOKa OOMOTKUA skKops, Irms -
CpeAHeKBaZpaTU4Hasl COCTABJISAIOIAsA, S3KBUBAJIEHTHAs IOCTOSIHHOM U
nepeMeHHOH COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

[Ilpu 3Havenuu ¢yukyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcs TeKyllasd BeJMYMHa 060pPOTOB BaJja
JABurareJis, Hanpumep, n=1500 06/MuH.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCS.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. I[lpu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs

TOJIBKO

BbIOpaHHBIA mnapaMeTp. YToObl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omn6xu 1 ee HasBaHMe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpaHEHUA

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

Tab6auua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHUue
UHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3moKHas npuYnHa JenicTBUs
HanpsikeHue Ha npeo6pa3oBaTesb | YOeUThCS B MO/IK/IIOUEHUHN
. He N0JlaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJKJIIYEeHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4YTO HAMpsKeHHeE B CETU
6osbiie 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANpPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CUJIOBOTO  HaNpPsDKEHUS
JUIMTENbHOCTbIO  GoJsiee  2-X  cekyHJ. [lanbHelllllee TMoBeJieHUE
Om3 Hal'Iprﬂ(;l]z::IJ-III/IH' npeo6pa3oBaTeJis onpeaesseTcs 3HadeHrueM ¢yHknuu F3. Ecan F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHgb! “Ctomn”
TeMnepaTypa oxsaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHaA JencTBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISAIIMOHHbBIE
YKaJII03U »KaJIl031 OT MbLJIM U Mycopa
Ow4 neperpen!
[Ipeo6pazoBaTesb pa3MenieH B | YoeAUTbCs, UYTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM WM | OKpYXKalollero BO3/1yxa He
KapKOM MecCTe npesbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
NPUMEHUTh BHEIIHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBatTcA | [IpouncTUTH MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, €C/IM OLIMOKA He hcye3aeT
— OTIIPaBUTh B PEMOHT
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KOpOTKOE 3aMblKaHHE€ Ha BbIXO/Je

npOBBOHI/ITb BBIXO/,

npeob6pa3oBaTelist npeob6pa3oBaTe/isi Ha HATUYUe
o7 KopoTkoe Mex$a3HOro KOPOTKOTO
m 3aMblKaHue! 3aMbIKaHUA ¥ 3aMbIKaHUs HA 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
NpeBbIlIaeT HOMUHAJBHBIA TOK | HaNpsSXKeHHE; YMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeo6pa3oBaTess WU Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTPOJBUTATENS B TedeHUe | 3alUTY ABUraTess GyHkiuen F28
JUIMTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Hanpsxenue 158,071 ToK | [IpoBepUTH NPaBUIBHOCTD YCTAaBOK
BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
HeT moist 3HaYeHU! yCTaHOBJIEHHBIX | [IpoBepUTH 06MOTKY BO36YK/eHUS
Om1l1l BO3GYEHMs ¢yuknuamu F30 u F29 Ha 06pBbIB U KOPOTKOE 3aMbIKaHHE.
[IpoBepUTH UCIIPAaBHOCTb AUOJHOTO
MoOCTa, TpaHcdopMaTopa U
nycKaTeJis
OpuH M3  JaTYMKOB  TOKa | YCTaHOBUTH 3HaUYeHUs GYHKIIUU
HeWcHpaBeH Uau usMepsieT Tok B 2 | F94=1 u F94=2 v onpegenuthb
Omr 12 HEHCIIpaBeH pasa 60Jbllle IpPyroro HeHWCNPaBHbIN JaTYUK, HACTPOUTH
JaTYHK TOKa Isa
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTb ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Ow 13 HeT uaMepenusi Usg | usmepenus Ug MPOBEPUTD Pa3beM B ILjIaTe
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HeT U3MepeHHUs n MPOBEPUTH Pa3beM B ILJIaTE

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3anmporpaMMHpoOBaHa
¢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 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ylnpaBJeHUsI WJIA UX HeBEpHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

NMOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JMMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHCIPAaBHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
IPUCYTCTBYET U HM3MEHSEeTCs, Harpyska IOJK/IYeHa, HO Ha BbIXOJe
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HalpAXeHWd HET

Bo3mo:KHasi npyuYnHa JencTBUs
HeucnpaBHbI TUPUCTOPHI [IpoBepuTh HCIIPaBHOCTb
THUPUCTOPOB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Ha nHMKaTope HeT Ha/inucel, CBETOIUO/IbI HE TOPSIT
Bo3mo:KHasi npyuYnHa JenicTBUs
He nmopgaHo BcnomoraresibHOe | BKAHOYHUTDH aBTOMaT QF1,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEHUs
HeT omm60k
220 B Ha koHTakTax aBTomMaTa QF1
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
OTKJIIOUeHHe”
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

Het omn6ok

[Ipyn paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JaHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomorartesibHOe nuTtaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUA JPYroro | OT APYrod JIMHUHU
o6opymoBaHus (
3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHss1 HEUCIPAaBHOCTh OTnpaBUTb B pEMOHT

HeT omin60ok

[Ipy nojaye HampspkeHUss Ha INpeo6pas3oBaTesib  Ha  Harpyske
NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pabora” He mojaHa,
npeo6pa3oBaTesib HAX0AUTCs B pexxuMe “'oToBHOCTB”

Bo3MoxHasA npu4MHaA JencTtBus

KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPUCTOPA

HemepHoe NOJIKJIIOUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOJKJI0YEHNS HATPY3KHU
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe MpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe OJHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:

A) KOHTPOJIb KpelJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSIYKKAa BUHTOBBIX COeJIMHEHUH;
B) yjaasieHue NbLIK U TPS3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3soBaTe i

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
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[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBka npeob6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsIHHbIN
ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 llpeo6pasoBaTesib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KapTOHHBIX KOpOOKaX WJIU
JlepeBSIHHBIX ALIMKaX [IPU CJIeAYIOLUX YCI0BUAX:

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

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

Bo3zyx B noMeleHHMU He J0JDKeH COZepXKaTh MblIM, TapoB KUC/AOT U ILesIouel, a TaKxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCHTEJIbHOM BJIAX)KHOCTH BO3/yxa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTupoBaHUe [ONyCKaeTCd BCeMHM BHAAMU 3aKpPbITOrO TPAaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBaAHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-230-220 ..coiiiiieiriiie e e e e 1T

PYyKOBOZCTBO MO 3KCIIYATALMHU .eeerunerernrreernnreerssseennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
0201 0 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalliu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeudeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MO>KHO 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 NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6sauua b1 'abapuTHbIe M IPUCOEAUHUTENbHbIE pa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-230-220-40-13 360 390 414 560 525 | 174 | Boatel M8 16
TPC-230-220-80-13 360 390 414 560 525 | 174 | Boartei M8 18
TPC-230-220-125-13 480 516 546 720 680 | 194 | Boatet M10 24
TPC-230-220-160-13 480 516 546 720 680 | 194 | Boatet M10 26
TPC-230-220-200-13 480 516 546 720 680 | 194 | Boatet M10 28
TPC-230-220-250-22 560 602 638 840 790 | 194 | Boatet M12 33
TPC-230-220-315-22 560 602 638 840 790 | 194 | Boatet M12 37
TPC-230-220-400-22 660 702 738 940 890 | 222 | Boatel M12 48
TPC-230-220-500-35 760 802 838 1000 | 950 | 222 | Boatet M12 50
TPC-230-220-630-35 760 802 838 1000 | 950 | 222 | Boatsl M12 55
TPC-230-220-800-50 760 802 838 1000 | 950 | 222 | Boatsl M12 60

TPC-230-220-1000-50* 760 802 838 1300 | 1250 | 282 | Boatei M12 72
TPC-230-220-1250-50* 760 802 838 1300 | 1250 | 282 | Boatet M12 75
TPC-230-220-1600-50* 760 802 838 1300 | 1250 | 282 | Boatet M12 85
TPC-230-220-2000-80 HanosbHbi# mkad 1800x1000x600 250
TPC-230-220-2500-80 HanosabHbli mikad 2000x1200x600 300
TPC-230-220-3200-80 HanosabHbli mikad 2000x1200x600 350
TPC-230-220-4000-80 Hanosbubii mkad 2000x1200x600 400

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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