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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalldh UM OO6CAyKMBaHUS OJHOPA3HOTO THUPUCTOPHOIO peryJsTopa
MOIIHOCTU C QYHKIHENW CTAaOWJIM3allMU, UMeHyeMoro gasee mno Tekcty “TPM-1-C-IIM/210-A”,
“perynsiTop” uam “ycTpoucTBo”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/asaTopy nNoAkJ/Jr4aeTcs o oJHOpa3HOU cxeMe.

1.3 PeryssiTop MOXXeT NPUMEHSATbHCS KakK JJisl PyYHOr0 ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHa3HayeHbl KHONKHM U IepeMeHHbIM pe3nuCTOp Ha
nepefHel mnaHeau 1mKada, TaK M [JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 PerynATop sABJAeTCd MHUKPONPOLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PerysnsTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHWHE 3a/alolero
CUTHaJla, TOKaxX Harpy3kKH, peXMMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLLIKOOK.

1.7 PeryniaTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTENA
0 BO3HHUKAKIIUX HEUCITPABHOCTSX U UX YIPEXK/JeHHUE.
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1.8 BcTpoeHHbIN
TeMIlepaTypoH,
yIpaBJSAKIMAN BXOJ, peryssaTropa.

[TU/I-peryaarop

M03BOJISIET
TEMIIOM HarpeBa U OXJAXKJeHHUS O06beKTa MNyTeM BO3JeHCTBUS Ha
[IN/l-peryaaTOp MOXET yHpaBJsATbCA MECTHO C NaHeJ U

HeNocpeJiICTBEHHO  YNPaBJATb

yIpaBJieHUs WU yJjaJleHHO 1o npoTokoJy ModBus.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TPM-1-C-1TWJ210-A

KosinuectBo ¢as 1
CeTb 198-242 B, 342/418 B, 50 I'y
Cxema NOJKJIYEHHUS HArPY3KH opHodasHas
Hasinuue BCTpOEHHOI0 aBTOMaTU4eCKOIo Jla
BBIKJIIOYaTeJ I
Hasimyre KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbI{, NPONYCKOM MEPUOJOB

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

MouHOCTh NOTpe6IeHUSA CUCTEMBI
ynpaBJieHUs

20 BA

HoMuHa/NbHBIN TOK HAarpy3KH

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600

Peryvpyroumn 3jieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKH aHeJU
ylnpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e COIPOTUBJIEHHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om

[1;71aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nupaukanusa

Kuako-kpucraaimieckui MHAUMKATOP 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

3 nporpamMMupyeMsbix pesie 220 B 5 A.

JlonoJIHUTE/IbHBIE KOHTAKThI BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“T'oToBHOCTB”
Tun [IU/]-perysigaTopa TPM210-1I11.UP
KosinyecTBO KaHasnoB usmepenus [IU/1- 1

peryJssiTopa

Yupassienue [IU/l-perysigaTopom

KHonkam¥u c JiM1ieBo aHes Iy NPU6GOPOB UIH
yaasieHHo 1o uHTepdeiicy RS-485( nmpoToko
Modbus)

3amuTHbIe QYHKIUU

KopoTkoe 3aMbIKaHHEe B HAarpy3Ke
[leperpy3ka TUPUCTOPOB

[leperpes pajuaTopa

KoHTpOJIb NOIK/II0YEeHUST HATPY3KH
KopoTkoe 3aMbIKaHHe TUPUCTOPOB
KoHTpoJib HAIMYHS HANPSXKEHUS] CETU

Ul WD e
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[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51n- 10 cek, [=1,25 1 - 30 cek, I=1,1 In -
CpeAHEKBaJJpaTUYHOE 3HAYEHHE) 1 MuH

HOpOI‘ Cpa6aTbIBaHI/IH 3allHUThI OT KOPOTKOI'O

[>=3In
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)

TouHOCTB cTabUIU3aALUU IEWCTBYIOIIUX
CpeJHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

HanpspkeHue u Tok - 2%,
MOIIHOCTD - 4%

BpeMs cTabu/iM3alK TOKA TIPU CKayKe
HaMNpsH>KeHUs1 CETH WM Harpy3ku Ha 10% B

pexxuMe CTabuIn3alMy TOKA, HAMPSXKEHUS 2.3 cex
WJIX MOLIHOCTH
CTeneHb 3alHUIIeHHOCTHU P41
OxyaxkieHue IPUHYAUTEJIbHOE
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOCHUTe/IbHAas BJAXXHOCTb BO3/1yXa 0..90% 6e3 koHJeHcaTa ( cyxoe oMeleHHe)
Usonsius 2,5 kB Mexay maccy, CUJI0BOH 1eNbI0 U
yIpaBJSOLMMU [IeNIMU
PexxuM paboThl Juautenbubil, [I1B =100%
Cpok 3KkcmyaTayuu He meHee 10 JieT
['apaHTHUda 12 mecs1eB

2.2 PerynaTop npesHa3HaveH /1S 9KCIJIyaTallUuKY B CeyOLIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpeCcCHBHBIX NAPOB U Ia30B;

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

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

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydyel U APYTrUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpaL UK U Y1apoOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHYTpeHHee YCTPOUCTBO.
BHelIHUU BUJ, pery/sTopa npejacTaBjeH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) xknemMmHukHU XT1 u XT2

B) TUpUCTOpHBIN MOAYJIb;

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

/1) aBTOMaTHuyeckui Bbikao4YaTe b QF1 3alUThl Lienel ynpaBJieHUs;
E) naTyuk Toka

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

B KkadecTBe peryJupymwuiero 3JjieMeHTa B YCTPOMCTBE HCIOJb3yeTCsd TUPUCTOPHBIN
MO/AYJib, KOTOPBIX COAEP>KUT JBa TUPUCTOPA, COeJMHEHHBIX 10 BCTPEYHO-NapaJlJieJIbHOU CXeEME.
[lutarouiee HamnpsikeHHWe MOAKJIKYAETCA K KOHTaKTaM kijeMMHUMKa XT1, menu Harpysku -
KOHTakKTaM kKyieMMHHUKa XT2. Ha suueBod mnaHesd pa3MelleHbl 3JIeMEeHTbl WHAUKALUU U
ynpaBsieHUs. BHelllHHe MpoBoJa W KabeJsu Uil MOAKJIYEeHHUs HaNpsDKeHUs CeTH, Harpy3Kd U
1eneu ynpapjeHus BBOASATCS B IKad C HUKHEN CTOPOHBI. llenu ynpaBJjieHUsI U CUTHAJIU3aluU
NOJAK/II0YATCA K KJIeMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJ1aTe yIpaBJeHHUs.
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PexxuMbl pabOoTEhL

PerysisaTop B /11060l MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

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 pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbCh, HA
Harpyske NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“I'OTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpaluu KaKou-1u6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHON CHUTYyallUu PEeryJsITOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuMm “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

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

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

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

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTpPYKTUBHO pery/iiTop BBbINOJHEH B BUJEe MeTa/lJIMYecKoro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAUKALUY, IepeyrceHHble B Tabuune 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl ¥ MHAUMKALUKY peryasTopa

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIO4aTe b QF1 3aMbIKaHUS
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud
BbIKJIIO4YaTe b QF2
Ceetopuopn “Pabora” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnauyeHue kjeMM kJjeMMHbIX KoJsiofok XT1, X1 u X4 npuBeseHo B Tabuuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 L1 51 coefiHEHUd C HArpy3Kou

XT1 2 L2 Jlnsi coefiHEHMS C HArPy3KOH

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
1epeMeHHOro pe3ucTopa

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

X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MA

X1 4 Rymp 1 NOK/II0YEeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOr0 pe3ucTopa

X1 5 AGND O6uIM AJ15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJeHUs

X1 6 Ay g noa4y CUrHazia JYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-10
NPOrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTBIN KOHTAKT 1-ro nporpaMMHupyeMoro
peJie

X4 4 HP P2 HopMaibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie

O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoOro peJe
X4 5 P2
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HopMasibHO-3aMKHYTBIM KOHTAKT 2-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 6 H3 P2

HopMa/ibHO-pa30OMKHYTbIM KOHTAKT 3-T0
IpOrpaMMHUpPyeMOro peJsie

X4 7 HP P3

O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJjie

X4 8 P3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoManay “Pa6oTa” MOKHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha IJIaTe ynpaBJIeHUs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6Op Mexay MeCTHbIM WJIH JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaBsisiTb ypPOBHEM BBIXOJAHOTO HANpPSDKEHUS pEryJsTopa MOXHO MECTHO WJIHU

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHWe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/Ia1011ero CUTHaJjIa, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM MepeMeHHBbIM pe3UCTOpoM. HaxokJeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUuM “MuH” u “Makc” coOOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasia.

JUI1  AMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHasoroBbid curia 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAI0TOBbIH 4...20 MA.

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajlaHusl oTobpakaeTcs
Ha JAuCIUlee B TNPOIEHTAX OT MakKcuMasibHoro, Hampumep Us3=50%, P3=25%. B pexumax
CTAaOW/IM3alMU CHUTHAJN 33/IlaHUsl OTOOpaXKAeTCs B COOTBETCTBYIOUIUX BBIOPAHHOMY PEXUMY
¢U3MYeCcKHUX BeJIMYMHAX, HAlpHUMEp, B pexuMe CTabUIM3alUU ToKa [3=28 A, B pexume
cTtabunulanuu HanpsikeHus U3=150 B, B pexxuMe cTrabuinszanuu MoiHoCcTH P3=26,5 kBT.

3.7 Wcnosb3zoBaHye QYHKIUU aBTOMATUYeCKOT0 IOBTOPHOI'0 BKIOYEHUS

[loBesieHMe peryJiATopa Mocje NpoBaJjia CUJIOBOTO MJIM BCIOMOraTe/JbHOI'O HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsHKeHUs [JIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAaYKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoJuT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halpsh>KeHWe CKaYKOM BO3BpalljaeTcs Ha
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NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYUU KOMaH/bl “PaboTa” Ha gucnee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A
HE:II'IF!H}HEHHe CeTH
- T
Komanpa "Pabota”
- T
BeixogHoe Hanpaxenwe, F3=0
= 1
BobixogHoe HanpRxenwne, F3=1
- T
Pucynok 3.2 [[pumeHenue pyHkuuu F3
3.8 Bri6o HKIIMHU IPOrpaMMHUPYEMBIX peJie

Ha ki1eMMHyro Kosiogky X4 1ulaTbhl yHOpaBJeHHWS BbIBeJleHbl KOHTAKTbl Tpex
NporpaMMHUpyeMMbIX peJie. B 3aBucuMocTH OT 3HaueHUU PyHKUUK F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBINOJHATh GYHKIUIO CUTHAIM3aTOpa C/eAYI0IHUX COObITH:

A) Perynsatop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexkuMe “ABapus”.

KoHTakThl IporpaMMUpPyeMOro peJsie MOTyT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Bei6op crioco6a peryJaMpoBaHus

BbIx0o/lHOe Hanps)KeHUe peryjsaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
Y MpPOMyCKOM nepuozioB. bosiee moapo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop crocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).

3.10 ®a30BbI¥ METO1 PErYJIUPOBAHUA

BbiXo/lHOe HanpsPKeHWe peryJaupyeTcsd 3a Cc4eT UW3MeHEeHHs BpPeMeHM 3aJlep)KKu
ornupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOrO HANPSKEHHUs MOKAa3aHA Ha PUCYHKe
3.3:
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A UH

T3 13 13

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM criocobe peryupoBaHUs

JlocTonHCTBA MeTo/a:

A) noaxoauT /11 aKTUBHOM U aKTUBHO-UH/AYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/ peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBeYEeHMUA JIaMIl HAKaJIMBaHUS;

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHrEe peaKTUBHON MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6oyuii quks npu ¢a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 -
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% — — — — — — —
CurHan 3apaHua
T
0 B
Komanpa ""PaboTta”
T
0 -

PucyHok 3.4 Pabouuii quk/a npu ¢azoBoM MeTO/ie peryJIMPOBaHUSA

[Tocne mopayr koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HaMpsiKEHUeE
IJIABHO YBeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHUs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
11
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Has3blBaeTCd MJIaBHbIM NMYCKOM. /lajsiee BbIXOJHOE HalpsXKeHUe U3MEHSeTC B COOTBETCTBUU C
CUTHaAJIOM 33JlaHuA B [Uamna3oHe MexJy 3HadeHUdaMd Min u Max, a 3aTreM nocjie Mnojadu
KoMaH/b! “CTon”, BBIXOJHOE HalpsKeHUe MJIaBHO YMeHbIlaeTcsl B Te4eHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHSI( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYHMBAETCH.

3.10.1 [lnaBHBIY OYCK U NIJIaBHOE BBIKJIOYeHUE

[lpyuMeHeHHe QYHKUUK MJIaBHOTO NMyCKAa W BBIK/JIIOYEHUS MO3BOJISIOT MPeOTBPATUTH
CKAUYKU HaNpsiPKeHUsl CeTH, 00yCI0BJIEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3kKu, a TaKXkKe
YMEHBbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIOYEHUS 33jlal0TCS B Ipeiesiax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10.2 Bpi60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe peryjMupyeMoro napaMeTpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JIeHCTByIOllee 3HAYeHUe HalpsKeHUs Ha Harpyske NIpsaMO-NIPONOPLUOHAJIBHO CUTHANY
3aZjaHusA( Ipu YCJOBUM, YTO HaNpPsSHKEHHE CeTH CUHYCOMJAJIbHO, HarpysKa JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljessseMass B Harpyske, HeJMUHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BbIXOJIHAasA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANLY 3aJlaHUA. ITU
3aBUCHMMOCTU TMpPUBEJAEHBI B Tabaule 3.4.

Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS M MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHud

Bb16paHHbIN BBIXOAHOW NapaMeTp

Hanpsixenue, U MoiHocTs, P

CUTHaJI
3afiaHusd, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 73189 ]95]|100

Peoix, % | 1 4 19 |16 25[36 |49 |64 |81 |100| 10| 20]30 )40 |50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa oCyLleCTB/SETCSA NyTeM NPOrpaMMUpPOBaHUsA GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HWKHWM ¥ BepXHUU NIpeJieJibl peryJarupoBaHUsA

HxkHUM 1 BepXHUU Npesesibl peryJMpoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke pabodero uuk/aa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlManasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO napameTpa. Ecuawu
YCTAaHOBUTb 3Ha4yeHHe JJis HUWXKHero npegesna paBHbiM 0%, a jus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJU30BAaHO BO BCEM JHana3oHe - OT HyJsd [0 MOJHOTO CETEeBOro
HaNnpsHKEHUS.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HaYEeHU W HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus [Jijisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexX¥M orpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NpPeBbICUJI 3aJlaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTrpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
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BKJIIOYAETCSl ¥ OTKJIIOYAETCs MporpaMMUpoBaHueM ycTaBku F17, a BeJMYMHA MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxyM cTabuaM3alnuy TOKa

PerynsTop MoXeT pab6oTaTb B pexuMe CTabWIM3allMM TOKa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3alUuU
TOKa - 2% OT HOMMHAJIbHOTO TOKa peryJsTopa, BpeMsl CTaOWJM3aLUM TOKA NPHU CKauKe
ceteBoro HamnpspkeHuss Ha 10 % - 2.3 cek. Curhasa 3aZjlaHusi oTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMSA BKJIOYAETCA U OTKJIIOYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.10.6 PexxuM orpaHuYeHUd HANPAKEHUA

PerynsaTop mMoxeT paboTaTh B peXXUMe OTpaHUYEHHSl HANpSKeHUs, B KOTOPOM CHUCTeMa
ynpaB/ieHUs] aBTOMaTU4YeCKHM H3MeHsIeT yIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI BbIXOJHOE HaNpsihKeHHEe Ha Harpyske He MPEBBICMJIO 33JJaHHOe 3HAauyeHHe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHueM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Hanpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.10.7 Pex<yM cTabUJIM3aLUU HAPSXKEHUS

Perysatop MoxeT paboTaTb B peXHMe CTaOMJIM3alMd HalPsSXKeHUsl, B KOTOPOM CHUCTeMa
yIpaB/eHWs aBTOMAaTHU4YeCKH HU3MEHsIeT YIpaBJsioliiee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
o6pa3oM, 4yTO6GbI MOJJEpPKMBATh HANpPSPKEHUE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTB
cTabuan3al My HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKauKe ceTeBOro HampspkeHHs Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
BoJIbTax, HanpuMep U3 = 150 B. PyHk1usa BK/IOYaeTCa M OTKJIHOYAETCA POrpaMMUPOBaHUEM
yctaBku F17, a BeJlMYMHA MMHUMAJIbHOTO M MaKCUMaJIbHOTO HaNpsi>KeHUH 3a/jaeTcsl yCTaBKaMU
F19 u F20( cM. nyHKT 7).

3.10.8 PexxyM orpaHUYeHHs MOLIHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4YTOOBI BBIXOJHAs MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJJaHHOe 3Ha4deHHUe..
OyHKIMA BKJIOYAETCA U OTKJ/IKOYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOW MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexyM cTabuJIM3al MU MOIIHOCTHU

PerynsTop MoxeT paboTaTh B pexXuUMe CTAaOUJIM3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl NOAJEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YypoBHe. To4yHOCTb
CTabUIM3alMU MOUIHOCTH — 4% OT HOMUHAJIbHOU MOIIHOCTH PETyJsaTopa, BpeMs CTabUJIU3aluu
IIpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHas 3ajaHus OoTOOpa)kaeTcs B
KWjaoBaTTax, HamnpuMmep P3 = 10,0 «kBr. @yHKIMSA BKJ/IOYAETC U OTKJIIOYAeTCs
nporpaMMypoBaHueM ycTaBku F17, a BeJiMuMHAa MUHUMaJbHOW WU MAaKCHMMaJIbHOM MOIIHOCTEN
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11 MeToz nponycka NepruoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3kKe, peryjMpyeTcsl 3a CieT U3MeHEeHHUs 4uc/a NePUo0B

CEeTEeBOr0 HANpSKeHUs, B Te4yeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
HanpsHKeHUs NpUBeJieHa Ha PUCYHKe 3.5
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UH

PucyHok 3.5 BeixoZiHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpyskKHu).

HepocraTku meToa:

A) He MOAXOAUT AJisl PeryJUpoBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HAarpy3okK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTCsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsHKeHUs, OOYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pynkep-apPekrT);

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IOsIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJAa MOIIHOCTBL, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpONOPLHOHAIbHA BeJIMYAHE CUTHAJ/IA 3aJ,aHUS.
Pabouuii [UKJ/ IpeACcTaBJeH HUXKe Ha pUCyHKe 3.6:
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCILIee B IpolieHTax, HanpuMep P3=55%.

3.11.1 YcTaHOBKA BpeMeHHU LIMKJIa PeryJMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.11.2 HuxxHYe ¥ BepXHUe IIpeJieibl DeryJIUpPOBaHUSA

Hv>xHUU U BepXHUM Npejiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM IMPONyCKa IepPHUOJI0B OCYLLeCTBJSETCA
nporpaMmMmupoBanueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.11.3 PexxuM orpaHHYeHUs MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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06pa3oM, 4TOObI BBIXOJHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.11.4 PexkuM cTabUIM3allMd MOIIHOCTH

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMUHAJIbHON MOULIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IIpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHas 3ajaHus OoTOOpa)kaeTcsd B
KWJIoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHK1Ma BK/IOYaeTCs MyTeM NpucBoeHUs GyHKIUU F17
3HauyeHUd PABHOro 6, a BeJMYMHA MHUHMMaJbHOM H MaKCUMaJIbHOW MOLIHOCTeH 3aJaeTcsd
yctaBkaMu F29 u F30 ( cM. nyHKT 7).

3.12 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

PerynsaTop uMeet crneruaibayo GyHKIU0 FO8( cM. myHKT 7), NpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, Bce MOJIb30BaTe/bCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJCKUE 3HAaYeHUsSI QYHKIUM.

3.13 3amuThl
B perysisiTope peasir3oBaHbl C/eAyOIIME BUbl 3aLUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEeKTPOHHAas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIMPOLLECCOPOM CUTHAIOB, NOCTYNAOL[AX
OT ZJATYMKOB TOKa. [Ipy npeBbillIeHUY MTHOBEHHOT'O TOKa 3HaYeHHUs 3*|HOM MpOUCXOAUT CHATHE
yOpaBJAAKILAX UMIOYJbCOB C TUPUCTOPOB, a Ha JUCIJIee OTOOpaXkaeTcsl COOTBETCTBYIOLEE
COOOIIeHHE.

B) 3amuTa OT mNeperpyskd THUPUCTOPOB MpeJHa3HayeHa [JJs  COXpaHeHUs
paboTOCIOCOOGHOCTA THPUCTOPOB MNpPU JJUTEJNbHOU Meperpyske TOKOM, MpeBbIIIA0LEM
HOMMHAJIbHOE 3HauyeHHe TOKa perynaTopa. Mukpompoueccop HenpepblBHO HU3MepseT TOKHU
Harpy3Ku U HaKallJIMBaeT 3Ha4eHUe BpPeMsA-TOKOBOTO UHTerpasjia U CpaBHUBAET €ro C YCTAaBKOH,
IpY MpPEBBIIIEHUN KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TAPUCTOPOB U OTOOpaXKaeT Ha
Jucinee coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexofuT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amuTa OT meperpeBa pajuaTopa ob6ecrneuyuBaeTCs BCTPOEHHBIM TeMIEPATypPHBIM
JaTYUMKOM, KOTOpbIM HENpepblBHO ONpallMBaeTcd MHUKponpoueccopoM. IlpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJIOKUpYyeTCs [0 OXJaXJeHUs pajauatopa Ao TeMmmepatrypbl 60 C, mocje 4ero peryJsTop
nepexoAuT pexuM “'0TOBHOCTL”, ec/iv moAaHa komaHza “Cromn”.

[') KoHTposib mOAK/JIOUYEHUS] HArpy3KM W TECTUPOBAHHWE TUPUCTOPOB Ha BHYTPEHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIIOUEHA UJIU OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

/1) KOHTpOJIb HampsDKEHUs CUJIOBOM CETU OCYILEeCTBJSETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaThlBaeT B Cjy4yae OTCYTCTBUSI OJHOW WM HECKOJbKUX (a3 WM B CAydyae HUX
“cnunanus”.
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3.14 HacTpoHku

B perysisiTope npeycMoTpeHa BO3MOXKHOCTb HACTPOMKU:

A) H3MeHeHHe mnopora cpabaTbiBaHUs 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
NpeANpUSATUH U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA M0 aMIJIMTY/e oKoJio 3*IH, rae
[H - HOMHWHa/JIBHBIN TOK pery/aaTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [iBe
KOHTpoJibHble TOoukU “K3”. HampsixkeHue, uaMepeHHOe MeXAy 3THMH TOYKAMH, ONpejeJisieT
yCTaBKy cpabaTbiBaHUs 3au[UThl o0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJsgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 4ero roJ0BKy peryJIMpoBOYHOro pe3nctopa R3 Hy»KHO noBopayuBaTh NIPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpybJieHMss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTbh U
NOBOpa4YMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IpyHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- IPYU HaNpSDKEHUeE YCTaBKU Bhille 2,5 B 3amydTa MoXKeT ObITh NOJIHOCThIO BbIBEJleHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEPEeHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa cCpabaTbiBaeT MO aMIIMTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe ToKa( nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJTHOCTbIO OTK/IIOYHUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpej/ieJibHOe 3HaueHHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HACTpoMlKa Kak pas
npeaycMaTpUBaeT cpabaTbiBaHUe 3alUThI [/ HEMPEBBIIIEHUS 3TOTO NpeAe/bHO-A0MyCTUMOT0
3HaYeHUs. B 3TOM c/iydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
00CY>KUBaHUU.

b) [lokazaHus gaTyuka Toka. B ciyyae, ecinu Tok, U3MepeHHble GaKTUYECKU, PACXOJUTCS C
JI@HHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIlJIee, MOXKHO NIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
NOKa3aHUM JJaTYUKOB TOKA CJIy>KaT PeryJMpoBOYHbIN pe3ucTop R35, pacnosioxxeHHbIN B JIEBOM
BepxHeM yrJy miatbl TPM-ZVEL A5.

[IpyHUMasa pelieHUss 0 HEOOXOAUMOCTHM HACTPOMKHM MOKa3aHUW JaTyMKa TOKa ClefyeT
MMeTb B BUAY ciiefyroiiue GaKTophI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JlaTYMKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, IOKAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelly, CIOCOOHble U3MepATh
CpeiHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHue). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
UCII0JIb30BaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPHU HECHUHYCOWJAJbHOM TOKe TaKue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus Ao 50%. PexkomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PEryJfaTopa;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aLIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
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noTpebuTeNeM, HW3rOTOBUTEJNb HMeeT IMpaBO OTKa3aTb B 6eClJIAaTHOM TrapaHTUHHOM
006CIY>KMBaHUU.

B) [IlokasaHus HampsbKeHUs Ha JUCIUIeeE MOXHO B HeOOJIbLIUX  Mpejesax
NOJIKOPPEKTHUPOBATh C MoMmolblo pe3uctopa R7 Ha HmxkHel muate TPM-ZVEL A6. 'osioBKa
peryJMpoBOYHOr0 pe3ucTopa JOCTylHA C MNpaBOW CTOPOHbI mjaThl. [lpu u3MepeHUM
HanpsKeHUs1 He0OX0JUMO UCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPATh CpeJHEKBA/[pPATUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax gosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJjpaTU4YHOe 3HaueHUe). [Ipubop, He usmepswiue TRUE RMS, MoxHO ucnosib30BaTh
TOJIBKO MpPH CHHYCOWJAJBbHOM HaNpsHKEHWH, a NPU HECUHYCOUJA/JbHOM TOKe TaKhe KJIellu
MOTYT AaTh NMOrpellHoCTb u3MepeHus A0 50%. PekoMeHAyeTcs MCIOJIb30BaTh Kielld GUPMbl
"Fluke” nu “Appa”.

[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJIU yIpaBJIeHHUs.

3.15 Mcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHe”

KHonka “ABapuiiHOe OTKJ/O4YeHHe” MO3BOJISIeT CHATh HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKM3HU NepCcoHasia UK NopYeld UMYLeCTBa.

KHomnka uMeeT GpUKCALUIO CBOETO MOJIOXKEHHS.

B MozesiiX TUPUCTOPHBIX PEryJATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HaKaTUH
3TON KHONKU pa3pbIBaeTcs Iiellb BCOIOMOraTeJbHOr0 MUTAHHUS, IPU 3TOM IJIAThl YIpaBJEHUs
06eCTOYMBAIOTCSA U UMIYJIbChI YIIPABJIEHUS HA THPUCTOPHI HE OJAITCH.

Jlis Moziesielt ¢ HOMUHA/IbHBIM TOKOM OT 125 A u Bblllle IPU HaXKaTHUU KHOINKU MOJAETCs
HamnpsDKeHWe Ha MeXaHW3M He3aBHCHUMOTO paclenuTesisi CUJIOBOTO aBTOMaTa, KOTOPBIU
OTKJIIOYAETCS U 06eCTOUYMBAET HArpysKy.

3.16 Ucnosb3oBanue [THU/I-peryadaTopa

Jl1s ynpaBJieHUs THPUCTOPHBIM peryasTopoM oT [IU/l-peryasTopa He06X04UMO BbIOPATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh GyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE paCK/JIIUYeHHUe lened MUTAHUS U yIpaBJeHUs
[IU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHONW B NpuJoxeHUU b. JlaTyuk TemmepaTyphsl U
nenu curHaausauuu [[U/[-peryssiTopa noTpebUTeNb pACK/IOYaeT CaMOCTOSTENbHO COTJIACHO
PYKOBO/CTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKH.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KUM3HU HanpsbkeHue. [lpu

YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.
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4.3 He ponyckaeTcs nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acTh
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJsATOPa B arpeCcCUBHBIX Cpejax C CoJep:KaHHEeM B
aTMocdepe KUCJIOT, Lie104el, Macesa U T. 1.

4.4 TloaxksrovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIAy>KUBaHHe peryJssiTopa [A0JDKHbI
NPOU3BOJAUTHCH TOJIbKO KBaIMGULUMPOBAHHBIMU CIEelMaJMCTaM{, M3YYUBIIMMH HacTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

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 Jlns1 3a1UThI 06CAy>KHMBAIOILET0 IIepCOHA/Ia PEryAsTOP JO0JXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIOJb30BaH KAaK Pa3beJMHUTEJb I[eNU UJIU U30JHpYIolee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJadya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IlepcoHaJjia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. /[l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpallieHHs NoXKapa He06X04MMO:

A) ycTaHaB/IMBaTh PeryJsaTOpP Ha HETOPIOYYIO TOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B MJIOXO BEHTUJIMPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIEepPaTypor OKPY»Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
10 IepUMETPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISITOP HA LITATHOE MECTO Y HaJI€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTBb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYE€HHble COeJUHEHUS C UTAIEeN CEThIO,
Harpy3KoH, yCTpOHCTBaMU ynpaBJieHHUs.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid 1mogadru CUTrHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH ITdapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K

yhnpaBJAKIKUM KJIEMMaM OJIA KaXKXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3a4YUCTUTb U
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006JIyAUTH UJIK ONPEeCcCcOBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bI, KJ1eMMbl. [logcoenrHeHue
NPOBO/JIOB OCYILECTBJISIETCS 0/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCSA IO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 [Ipy BbINOJIHEHUU MOHTAXXHBIX Pa6OT HEOOXOJUMO NPUMEHATb TOJbKO CTaHAAPTHbIN
VCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIEeAYIOIIME 1eUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3Kd PeKOMEHAYETCS MOAK/IIYUTh JIaMIy HaKaJIMBaHUSI MOIIHOCTbIO
100-150 Br.

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJIbHOU paboTe peryasTopa.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUsS W yNpaBJeHus,
3a3eMJIEHM S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsiKeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada [0/KHbI KPaTKOBPEMEHHO 3aropeThcsl M MOracHyTh, Ha Jucijee B TeueHue 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAIUCH TEKYIEeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOPa3sUThCS HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanmpspKeHUs WM MOIIHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “Pa6oTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJH, BbIXO/HOE HaNpsiXKEHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHAJ 33/laHUs MOJAETCS BCTPOEHHBIM MEpPEeMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” W NPOKpyTUTE PYy4Ky IepeMeHHOTo
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUS [0 Jpyroro. Y6eauTecb NPU ITOM, YTO HaA
NO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MEHsSETCS HalpsbKeHHe B mIpejiesiax OT
HYJISI 10 TIOJIHOTO CETEBOTO.

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

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0oAuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu aToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[lporpaMmMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.
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[ToBTOpHOE HaxaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYyeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HanpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

s Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIHUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[Aucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HavYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylLled QYHKIUH U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.

Ecnv xe BbliOpaHHOe 3HaueHHEe QYHKIMU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUE3HET, 2 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJs1 Yero OonsThb HYXKHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie GYHKIIUU

PdyH- Hagnuch Ha Onucanue

KA HHAUKATOpeE

®dyHkuuu F1-F9 ABAAI0OTCA 06LMMM AJ1s1 BCeX PEXKMMOB

OmnpegenisieTr crnoco6 ymnpaBjeHUs: KoMaHJaa “Pa6ora” momaeTcd MeCTHO WJIH
JUCTAHITUOHHO
3HaueHHe Hagnuch [TosicHeHue
F1 Croco6 ymp. 0 S Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
y p TyMOJepa “PaboTa” B nmosoxxenue “Bxia”
1 UCTAHIHOHHO Komanpa “PaboTta” momaeTcs nmyTeM 3aMbIKaHHUS KJIEMM
6 ¥ 7 KJ1IeMMHOM K0J10AKHU X1 nJ1aThl ypaBJeHUs
OnpejiesiieT CUTHAJ yIpaBJIeHUs] BBIXOJHBIM HaNpsKeHUEM
3HaueHHe Hagnuchb [TosicHeHue
CurHasa 3afjaHus HU3MeHseTCd Ha)KaTHeM KHONOoK “>” u
ll<"
0 KHOIIKU “n
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHHUE
F2 CUTHaJ yIp. HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE

MaKCUMaJbHOHN BeJN4YHHe 3alaHHA.

CurHan 3aZlaHds U3MeHseTCs I0BOPOTOM PpY4YKH
IlepeMeHHOr0 pe3rCcTopa, pa3MeleHHOr0 Ha JIMLeBOH
1 BCTP.PE3UCTOP | MaHEJHU. [TonoxkeHue “Mun” COOTBETCTBYET
MHUHHMaJIbHOH BeJIMYHMHE 3aJlaHUs, MoJIoKeHHue “Makc” -
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2 0.10 B CurHasn 3aJjlaHus NOJAeTCs BHEIIHWM HanpsihkeHueMm 0-
" 10 B
3 0.20 MA CurHaJ 3aiaHud nojaetcsd TOKOM ynpanJjieHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus NoJlaeTcs TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZaHus N0JAeTCd BHELIHUM IepeMeHHBbIM
5 BHEIIl. PE3UCTOP | PE3UCTOPOM. PekoMeHayemoe 3HauYeHue
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OmpegenseT MmoBeJleHUE PeryasTopa Mocje MPONaKW HanpshHKeHUsA CUJIOBOW CeTH WU
BCIIOMOTaTeJIbHOTO HaNpsKeHus B pexkuMe “PadoTa”
3HavyeHue Hapnuce [TosicHeHue
Ecniu mpoBas HamnpsbkeHUs JUIMJICS MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHUWE CKAayKOM BO3BpalllaeTcs Ha

0 BKJIDYEHO MpEeXHHUH YPOBEHb.

Ecniu mpoBan HanpspkeHWs1 AJjdics 6Gojee 2 cek -

F3 aBT.BKJI. MPOUCXOJAUT aBTOMAaTUYECKOE TOBTOPHOE BKJIIOYEHHE.
Ecniu mpoBas HamnpspKeHUs JUIMJICS MeHee 2 CeK -
BBIXOJJHOE HaNpspKEeHUe CKayKOM BO3BpalllaeTcsl Ha
Mpe>KHUH YPOBEHD.

1 oTkitodeHo | Eciu mpoBan HampsbkeHUst Juinics 6GoJjiee 2 cek -
aBTOMATHUYECKUN Iepe3anyCcK He MPOUCXOJAUT; YTOObI
nepedT B pexuM “PaboTa” HYXHO NHOJATb KOMaHAY
“Cton”, mocJjie 4ero noJlaTb BHOBb KoMaHAy “Pa6oTa”

OnpefesisieT ycj0BHe cpabaThlBaHUS 1-ro MPOrpaMMUPYEMOro peJjie
3HaueHue Hapnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUEe peJsie IPOUCXOAUT NMPHU MEePeXosie B PEXKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie TPOUCXOIUT MPU Mepexo/ie B peXUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJsie IPOUCXOAUT MPHU MEPeXosie B PEXKUM
ABAPHUA “ABapwus”
OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJsie
3HaueHue Hapnucek [TosicHeHue
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
1 CUTHAJ CpabaTbiBaHUe peJsie IPOUCXOAUT NPHU MEPeXosie B PEXKUM
F5 2-e pesne 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie TPOUCXOIUT MPU Mepexo/ie B PeXXUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUe peJsie IPOUCXOAUT MPHU MEePeXosie B PEKUM
ABAPHUA “ABapwus”
OnpefesisieT ycja0BHe cpabaThIiBaHUS 3-T'0 IPOTPAaMMUPYEMOro peJie
3HaueHUe Hapnucek [TosicHeHuMe
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
1 CUTHAJ CpabaTbiBaHUe peJsie IPOUCXOAUT NMPHU MEePeXosie B PEXKUM
F6 3-e pesne I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie TPOUCXOIUT MPU Mepexo/ie B PeXUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJie TPOUCXOIUT MPU Mepexo/ie B PeXUM
ABAPHUA “ABapus”
OnpepenisieT MeTO/, pery/IMpPOBaHUS BbIXOJHOTO HANPSAKEHUS
3HaueHHe Hapnucek [TosicHeHue
F7 METOJ, per. " =
0 ¢$a3oBbIi ®a30BbI¥ MeTO/] pery/JMpoBaHus
1 np.nepuoj; | MeToj peryjinpoBaHus NPONYCKOM NEPUOJOB
F8 Harpyska 3ajaeTcd XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAs.
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3HaueHUe Hapnucek [TosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
1 AKTUBHO-WH/|. | aKTUBHO-UHJIYKTUBHadA. PekoMeHJlyeTcsd HCHOJIb30BaTh
JUisl Harpysku ¢ cos ¢u<0,8 nmpu ¢pasoBoM ympaByieHUH(
F7=0) w panaa Harpyskd, IOJAKJIOUYEHHOHW dYepes
TpaHcpopMaTop, IPpU yIpaBJeHUH MPOMYCKOM MeproI0B(
F7=1)

dyukuuu F11-F24 paeiicTByioT npu ¢azoBoM MeToje peryaupoBanus( yuknusa F7=0)

F11

IJIaBH. IIYyCK

BpeMsa myiaBHOro BbIXOJ@a HaNpsDKEHHWS Ha 3aJ@HHbIM ypoBeHb. /lMana3oH 3HauYeHUH
dyukuuu ot 0 1o 25 cek c marom 0,1 cek

F12

IJIaBH. BBIKJI.

BpeMsi MIaBHOTO CHWXXEHUSI HANpsDKEHUS /0 MUHUMAJILHOTO 3HavyeHud. Jmana3oH
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek

F14

OnpepienisieT 3aKOH U3MeHEeHUsl BbIXOJHBIX HANPSPKEHUS U MOLIHOCTHU B 3aBUCUMOCTH OT
yIPaBJSIOIIET0 CUTHala(Ipy YC/JI0BUHM, 4YTO HaNpshKeHHe CeTH CHHYCOWAAJIBHO, a
Harpyska JInHelHa)

3HaueHHe Hagnucoh ITosicHeHue

per. BeJIM4nHa

Bbixo/lHOe HampspPKeHHe TMpPSMO NPONOPLHUOHAIBHO
CUTHaJy yIpaBJeHHUsI

0 U

BbixoZiHasi ~ MOIIHOCTb
CUT'HaJIy yIpaBJieHus

npAaMo MPpONOpPHHUOHAJIbHO

1 p

F15

HWXH.IIpeaeJs

MuHMMaibHOE 3HaYeHHe CUrHaJjia 3aianus B %. /luanasoH 3HaueHud ¢yHkuuu ot 0% a0
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctsb 0,5%

F16

Bepx. npejes

MakcuManbHOe 3HaueHHe CUTHasla 3alaHusd B %. /lnanasoH 3HadyeHU# ¢yHknuu ot 0%
J1o 100%, Ho He MeHee 3HaueHUus yHkuM F15. [luckpetHocts 0,5%

F17

CDYHKU,I/IH BKJ/IIOYA€T pPEeXUMbI CTa6I/IJII/IBaU,I/II/I WX OrpaHUY€HHUA TOKaA, HAIIpAXKEHHUA,
MOIIHOCTH

3HavyeHue Hagnucoh [TosicHeHue

OTKJI. PexxuMbl OI'pPaHHUY€HHA UJIIH CTa6I/IJ'II/I33LII/II/I OTKJIKOYE€HDbI

orpaHuyeHue |

BkitoyeH PEXKUM OrPpaHHUYEHHA TOKA

pexum

Crabuansanud I

BxutouyeH peXum CTa6I/IJII/IBaL[I/II/I TOKa

Orpanuyenue U

BktoyeH PEXUM OrpaHHUYEHHA HAlIpAXKEHUA

Crabunusanug U

BktoyeH PEXHUM CTa6I/IJ'II/I3aI_lI/II/I HallpAXXeHHA

N WIN(FRO

orpa”HudeHue P

BkutoueH PEXHUM OI'PAHHUYEHHUA MOIIHOCTH

6

Crabuausanusa P

BkiouyeH PEXKUM CTa6I/IJII/1321L[I/II/I MOIIHOCTH

F19

H. npegen U

Onpe,qenﬂeT MHWHHMaJIBHOE

3HAa4Y€HHUue  HallpAXeHHUuA Ha Harpy3ke B pexXume

CTabUIM3alMK HaNpsDKeHWs. 3HauyeHHWe OYHKIMM He MOXKEeT MPEBbICUTh 3HaYeHUe
dyuknuu F20

F20

B. npefen U

Onpefensder MakCUMaJbHOe 3HAaYeHHe HaNpsSKeHHWA Ha Harpyske B pexuMme
OrpaHUYeHHs HaNpsHKeHUs] WM CTabW/IM3alluM HanpshkeHUs. 3HayeHHe (QYHKLHUMU He
MOXeT ObITh MeHbllle 3HaueHUus1 pyHkiuu F19

F21

H. npegeu |

OnpefesnsieT MUHMMa/JIbHOE 3HAaUYeHWE TOKA B HAarpysKe B peXUMe CTaOW/IM3alUH TOKa.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue yHkunu F22

F22

B. ipepe |

OnpejiesiieT MakCUMaJibHOe 3HaUYeHUe TOKA B Harpy3ke B peXHMe OTpaHUYeHHUs TOKa
WJIM CTabUIM3alUM TOKA. 3HaYeHUe PYHKIIUU He MOXKET MPEBBICUTh HOMUHAJIbHBINA TOK
pery/isiTopa v He MOXKeT ObITh MeHbllle 3HayeHus1 PyHkuuu F21

F23

H. npeges P

OnpesensieT MMHMMa/IbHOE 3HaYeHHEe MOILHOCTH B Harpy3ke B peXHMe CTabUIN3aluu
MOILHOCTHU. 3HaueHHe GYHKILUU He MOKET NPEBbICUTh 3HaueHUe pyHKuuu F24

F24

B. npegea P

OnpejesiieT MakCUMaJibHOe 3HAaYeHHEe MOIU[HOCTU B HAarpy3ke B peXXMMe OrpaHUYeHUS
MOIIIHOCTHA WJIM CTAOWMJIM3AalMU MOLIHOCTHU. 3Ha4yeHHe QYHKIHUHU MOXKET ObITb MEHBIIIE
3HaYeHUs GyHKIUHU F23

P

HKuM F26-F30

JEeHCTBYIOT IPM PeryJIMpOBaHUsA METOA0M Nponycka nepuogos( ¢ynkuus F7=1)

F26

LOHKJIL. per.

OnpenesisieT BpeMs OJTHOTO I[MKJIa peryjupoBaHus. /luana3zoH 3HaueHUH GyHKIUU OT 1
10 10 cek c marom 1 cek
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MuHuMa/bHOEe 3HaUeHWe CUrHaJjia 3a/iaHus B %. /luanaszoH 3HayeHuil pyHkiuu ot 0% 10
F27 | HmxH.npenen
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F28. luckpeTHocTh 0,5%
MakcuMasibHOe 3HayeHue CUrHaJja 3ajaHud B %. [luana3oH 3HayeHud ¢yHkuuu oT 0%
F28 Bepx.npejen
J10 100%, Ho He MeHee 3Ha4YeHus pyHKunu F27. luckpetrHoctb 0,5%
OnpefensieT MUHMMaJIbHOE 3HaYeHWE MOLIHOCTHU B Harpyske B peXuMe CTabWIM3aLuu
F29 H. npeaen P
MOIIHOCTH. 3HaueHue QYHKIIMH HEe MOXeT NPeBbICUTh 3HaueHUe pyHKiuu F30
OnpenesisieT MakCMMaJlbHOe 3HAUYEHWE MOLIHOCTH B Harpyske B peXUMe OrpaHUYeHUs
F30 B. ipegen P MOIIIHOCTHA WJM CTAOWUJIM3ALMU MOLIHOCTHU. 3Ha4yeHHe QYHKIHUHU MOXKET ObITb MEHBIIIE
3HavyeHHUs QyHKIUU F29
OyHKIMA BKJ/IIOYAeT WA OTKJ/II4YaeT TeCTUPOBaHWE Ha HajJuydhe Harpy3ku |
BHYTpPEHHEee KOPOTKOe 3aMblKaHHE THPUCTOPOB
KOHTpPOJIb
Fo1 3HayeHHe Hapnuch [losicHeHue
Harp.
0 BKJIIOUEHA 3auuTa BKJKYeHa
1 OTKJIIOUEeHA 3aiuTa OTK/II4YeHa
3anuck B IaMsATh 3aBOJCKUX HACTpoeK( 3HaYeHHUH 110 YMOJIYaHUIO)
3HaueHHe Hagnuceh [TosicHeHue
0 HeT 3HaueHUs BceX TMpPOTrpaMMUpPyeMbIX QYHKIUN He
HW3MeHseTcs
Bce  nporpamMmupyemble  GYHKIMH  NPUHUMAIOT
3aBO/ICKHEe 3HAaYeHHsl. ITU 3HAaYEeHUs PABHbI:
OyHK1UsS 3aBojckoe OyHKIMA 3aBojCcKo
3HaYeHUue e
3Ha4YeHUe
Fog FO 0 F16 100%
3aBO/]. HACTP. F1 0 F17 0
1 F2 1 F19 0
Aa F3 0 F20 UHoMm
F4 1 F21 0
F5 2 F22 [HOM
F6 3 F23 0
F7 0 F24 PHOM
F11 3 cek F26 5 cek
F12 1,5 cek F27 0%
F14 0 F28 100%
F15 0% F91 0

8. Ucnionib3oBaHMe BctpoeHHoro [IU/l-peryasTopa
Jna ucnosib3oBaHusa BcTpoeHHoro [IW/l-perysnaropa /A peryjadpoBaHUA TeMIlepaTypbl
06 beKTa HE0OXO0JMMO BbIOpaTh CUrHa] ynpaBjieHus 4.20 MA, AJ 4ero HY>XHO YCTAaHOBUTb
3HayeHUe OyHKIUMM F2, paBHoe 4. B 3ToM ciydae aHasioroBblM BbixoaHOW curHaa I[THU/-
peryJiatopa CTaHeT YIpaBJAThb BbIXOAHBIM HanpsxeHueMm TPM.
Takke Heo6xoAMMO Npor3BecTH KoHbuUrypupoanue [IU/]-peryssiTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHUYeCKOHU JJOKyMeHTalluex.

9. UHAMKaNMA AAaHHbIX HA AUCILJIee
B Tabsune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunuuHa 3ajaroiiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
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[IporpamMupoBaHue

1-a ctpoka Kop dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
F2 - curHax ynp.

2-4 CTpOKa 3HA4Y€HHe (l)YHKLU/II/I N KpATKOe€ II0OACHEHHE

PaboTa

1-a CTPOKa BesnuunHa 3ald0Ero CUTI'HaJia

2-1 CTpOKa O0TOOpaKaloTCs TapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHKIMU F9 u TemmnepaTypa pajguatopa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.

WHauuupyeMble Ha JHWCIlJiee MapaMeTpbl MePUOAUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HavaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs

TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUSA

Bo3Mo»KHble HEUCTIPABHOCTHU U CMIOCOOBI UX YCTPaHEHUs IpUBeeHbl B Tabrue 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanuce Ha IlosicHeHue
HHAUKATOpEe
Harpy3ka He noJiK/JIl04YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3mo:KHas npuYnHa JenicTBUs
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpPaBUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HATPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE OBEPXHOCTH
o1 HET Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COEeJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3amblkanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu
THUPHCTOpA OTKJIIOYEHHOM HaNpsSDKEeHUU CETH.
Ecnu  Tupucrtop “sBoHutca’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YcTpoHCTBO He 0GHAPYKMBAET HANPSDKEHHE CETH
Bo3mo:KHasi npyuYnHa JenicTBUs
HanpsokeHuwe Ha peryndaTop He | Y6equThcs B MOJKJTI0YEHU U
. N0/IaHO HaNpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAK/IYEHHUS
C/IMIIKOM HU3KOe HalpshDKeHHe Y6eauThcs, 4TO HanpsiKEeHUE B CETH
6osbie 190 B
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHUS MUTAHUS
CUCTEMBbl  yIpaBJeHWs  WJM [pPOBajJ  CHJOBOTO  HaNpsKEHUS
Om3 Hannpl;(;:sgnﬂ' JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelIlee MoBeJleHUe peryJsiTopa
' onpenensercs 3HaueHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
aBTOMaTHYeCKH nepedsieTr B pexuM “loTtoBHOCTh”; ecam F3=1, ToO
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peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI

“CTOH"

Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.

Bo3MoxHasA npu4YMHaA JencTtBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa

PerynsiTop pasMelieH B IJIOXO
BEHTWJIMPYEMOM HJIM  >KapKOM

Y6eauTbcd, 4YTO  TeMmIepartypa
OKpYKaIoLIero BO3/lyxa He

MecTe npesbimaer 40 C.  YcTaHOBUTH
Ow4 neperpesn!
peryiatop B JApyroe  MecCTo,
IPUMEHUTDb BHEIIHUH 06/1yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Bo3mo:KHasi npyuYnHa JenicTBUs
TemnepaTypa cpefbl CJAMIIKOM | Y6eAUTbCS, 4TO  TeMIlepaTypa
HU3Kas cpeabl He Hke 0 C
Heucnpasen JaT4yuK | OTIpaBUTb B PEMOHT
TeMIlepaTyphl
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXOJ, peryasiTopa Ha
peryzasaTopa Ha/Inure MexX$a3HOro KOpOTKOIro
3aMbIKaHUA U 3aMbIKaHHA Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MYCKa,
Ow?7 Koporkoe TOKH YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OTpaHHUYeHHUd TOKA
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HauyeHue TOKa Harpys3ku | YMeHbLIHUTb BbIXOLHOE
npeBbIlIaeT HOMMHAJIBHBIM TOK | HallpshKeHHUE PeryJsaTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3kKu

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYMHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer

Ha peryJsTop

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

HeBepHo 3anmporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a

noJga4Yru KOMaH/ bl

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHH e

1enel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA

3aJal0ero CMruaJja

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

HEI/ICHpaBHOCTb KHOIIOK

HNJIN

OTnpaBUTh B PEMOHT
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BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

HeT omu60ok

PerynsiTop mnepexoAUT B PEXUM
OPUCYTCTBYET M HU3MEHSEeTCsl, Harp
HanpsKeHUs HET

“PaboTa”, curHajs ymnpaBJieHUs
y3Ka TOJAK/II0YeHa, HO Ha BbIXOJE

Bo3MmoxHag npuYrHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

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

Bo3MmoxHag npuYMHa

JelicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMaT QF2,
MpPOBEPUTH HaJW4Me HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJO4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha

HHAWKaTOope OGHOBJISIIOTCSI HECBOe

BpE€MEHHO, KOMAaH/bl YIIpaBJIEHHUA

BOCIIPUHHUMAKTCA C 3dl103JdHHUEM WUJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYMe TIOMeX U I[pPOBAJIOB B
nepuoJUuecku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHUU.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy mojavye HampsKeHHWs HA PEryJsTOp Ha Harpyske HPUCYTCTBYET

Hanps>KeHue, X0Ts KoMaH1a “PaboTa’
pexxuMme “I'oToBHOCTB”

" He MoJAaHa, peryjadaTop HaxoAUTCA B

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HemepHoe MOJIKJIF0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMMOJKJIDYEHHUA HATPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

11. TexHu4ecKoe 06C/IyKUBaHUE

11.1 TexHu4eckoe OOC/Iy:KMBaHHE pETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOr0 pasa B
1IeCTh MecslleB M BKJIIOYaeT B cebs:

A) KOHTpOJIb KpelJleHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHUH, TOATSKKAa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblLIU U rps3y;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peXUMa peryasTopa.

27




"3Bezna InekTpoHuka” www.zvezda-el.ru

12 MapkupoOBKa peryJjaropa

12.1 Ha ka1l peryJiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o603HaueHHe NUTAIOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3a1UTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
13 YnakoBKa 6/10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ iepeBAHHBIM ALLUK.
14 TpaHcnopTUpOBaHHE U XpPaHEHUEe

14.1 PerysnsiTop XpaHUTb B 3aKPBITBIX IOMELIEHHUSIX B KAapTOHHBIX KOpPOOKaX WJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

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

B) oTHOCHTE/IbHAs BJAXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3ayx B MOMEIIEHUH He JIO/DKEH COJIep’KaThb MbLIM, TAPOB KUCJIOT U I[eJIoYeH, a TaKkKe
ra3oB, BbI3bIBAIOLIUX KOPPO3HIO.

14.2 PerysnsaTop B ynakOBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXKHOCTH Bo3JyXa He 6osiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTHpOBaHHE [JOMyCKaeTCd BCEMH BUAAMHM 3aKpPbITOrO0 TpaHCIOpPTa.
TpaHcnopTHpoBaHHWe  aBUATPAHCIOPTOM  JIO/DKHO  TMPOU3BOAUTBCA B  OTAlJIMBaEMbIX
repMeTU3HUpPOBAHHbBIX OTCEKAX.

15 KoMn1eKTHOCTh

TPM-1-C-TIUJA210-A..ceeiiii i 1 .
PYKOBOJCTBO IO 3KCIJIYATALLUHU ..oovveieirin e sninssneens 1 wr.
PykoBogcTBo no skcriyartauuu [IU/]-peryaaropa... 1 wr.
| =00 (0] o s PR PP RPRPPRN 1 wr.
KUTHOUH ... e e 2 Wt

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 F'apaHTHUHHBINA CPOK 3KCIJyaTalldu 12 MecsleB CO AHSA MPOAAXKU, TPU COBJIIOJeHUU
110JIb30BaTeJieM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHKA, XPaHEHUS U MOHTaXa.

16.2 B ciay4dae BbIXOJA peryasTopa U3 CTpPOosl B TedeHHWEe TapaHTUHMHOrO CpoOKa IMpH
CO6JIIZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6ecnjaTHbI PEMOHT UJIW 3aMeHY.

16.3 F'apaHTHIHbIE 06513aTEbCTBA U3TOTOBUTEJIS HE JeCTBYIOT:

e [lpu MexaHUYECKHUX U UHBIX OBPEX/IEHUSAX YCTPOKUCTBA 10 BUHE NOTPEOUTEIS.

e Hanpepoxpanutesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpTraHU3aLUi 6e3 COTrIacoOBaHUS C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

28



"3Bezna InekTpoHuka” www.zvezda-el.ru

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHPOBAJUCh PU HapyLUIEHUH
KayecTBa W MOIHOCTU 3Hepruu corsiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble

yCJIOBUS.
16.4 PeMOHT M CepBUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS HAa NpejNpUsATHU

WU3rOTOBUTEJIS.
16.5 B cinydyae HE06XOAMMOCTH rAapaHTUMUHOIO U MOCTTapaHTUIUHOrO PEMOHTA MPOAYKLUHU

MO>KHO 00PaTUThCS 10 aJipecy, YKka3aHHOMY calTe KOMINaHUuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTEIbHbIE pa3Mepbl
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Tab6siuna b1 F'abapyuTHBIE U IPUCOEAUHUTEbHbIE PAa3MepPhI, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-1-C-ITNJ1210-A-40 360 | 390 | 414 | 560 | 525 | 174 | Bosarte M8 15
TPM-1-C-ITKU/]210-A-80 360 | 390 | 414 | 560 | 525 | 174 | Bouatsl M8 16

TPM-1-C-TIM/J1210-A-125 480 | 516 | 546 | 720 | 680 | 194 | boaTtsl M10 22

TPM-1-C-1TM/1210-A-160 480 | 516 | 546 | 720 | 680 | 194 | Boatel M10 23

TPM-1-C-1IM/1210-A-200 480 | 516 | 546 | 720 | 680 | 194 | boaTtsl M10 24

TPM-1-C-TIMJ210-A-250 480 | 516 | 546 | 720 | 680 | 194 | boaTtsl M10 26

TPM-1-C-ITM/J1210-A-315 560 | 602 | 638 | 840 | 790 | 194 | BoaTtsl M12 32

TPM-1-C-1TM/1210-A-400 560 | 602 | 638 | 840 | 790 | 194 | BoaTtsl M12 34

TPM-1-C-TIMJ210-A-500 760 | 802 | 838 | 1000 | 950 | 222 | boatsl M12 46

TPM-1-C-1TM/1210-A-630 760 | 802 | 838 | 1000 | 950 | 222 | BoaTtsl M12 48

TPM-1-C-1TM/1210-A-800 760 | 802 | 838 | 1000 | 950 | 222 | BoaTtsl M12 52

TPM-1-C-TIM/J1210-A-1000 | 760 | 802 | 838 | 1000 | 950 | 222 | boaTtsl M12 60

TPM-1-C-TIM/J1210-A-1250 | 760 | 802 | 838 | 1000 | 950 | 222 | boatsl M12 62

TPM-1-C-TIMJ210-A-1600* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTet M12 65

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31

32




