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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOILIHOCTH, HMeHyeMoro Jajnee mo Tekcty “TPM-3-TIWJ251-H-A”, “peryasarop” wuau
“ycTpoiicTBo”.

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/iaTopy nNoJKJr4aeTcs o cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

1.3 PerysvpoBaHHe Halpsi>)keHHe Ha Harpy3Ke OCYIIeCTBJISETCS OJJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOTrO ymnpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHasHayeHbl KHONKHW U IepeMeHHbIM pe3nuCcTOop Ha
nepefHel mnaHeau 1mkKada, TaK W JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CUTHAJI0OB MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) crangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KoMaHay pa3pelnienus sl paboThbl peryissTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM NPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsiTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHHE 3a/alollero
CUTHaJIa, TOKaxX Harpy3KH, peHMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLIIKOOK.

1.7 Bcrpoennbin [IU/l-perysndarop 1no3BoJiseT HEeNOoCpeCTBEHHO  YIpaBJATH
TeMIlepaTypoH, TEMIIOM HarpeBa M OXJaXJAeHHUS O0O0beKTa IyTeM BO3JeWCTBUA Ha
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yOpaBJIAOLMN BXOJ, peryasaTopa.

[IU/l-perysiaTop MOXeT yNpaBJaATbCAd MECTHO C IaHeJ U

yIpaBJieHUs WU yJlaJleHHO 1o npoTokoJy ModBus.

1.8 PerysiaTop UMeeT ULIMPOKUU KOMILJIEKC 3alUT U aBTOJUATHOCTUKH, 00ecreyrnBatoLIUX
HaJle)kHoe PYHKLIMOHMPOBaHUe YCTPONCTBA U CBOeBpeMeHHOe MHPOpMUPOBaHUE NTOTPeOUTE N
0 BO3HUKAIOIIMX HEUCIIPABHOCTAX U UX YIIPeXJeHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-1TW/1251-H-A

KosinuectBo ¢as 3
Cetb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
Cxema MOJIKJIIOYEHHUS] HAaTPY3KHU “3Be3za“ c paboyer HEUTpaAJbIO
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Jla
BBIKJIIOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUO0B

BcrnoMoraresibHOe MUTaHUE /11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMHHa/NBHBIN TOK HAarpy3ku, A

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

Peryaupytouiydii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN pe3uCTOop, KHOMKU MaHe U
ynpaBJieHHUsl

Bxopz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA / 91 OM

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kupako-kpucrasindyecku MHAUKATOp 32-
CUMBOJIbHBIH, 2 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMmmupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,

“T'oToBHOCTB”
Tun [IU/]-perynsatopa TPM251-1111.UPP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJsiTopa

Ynpassienue [IU/l-peryaaropom

KHonkaMu c i1jeBo aHe/id Npu60poOB WU
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM
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3auuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NYCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTpPOHHadA
00OpbIB UJIM TOBPEXKJEHHE HAaTPY3KH)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIeEe [=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 20 T
cTabuIM3al MU TOKA
Bpems cTabu/iM3ally TOKA TPU CKayKe
HaNps>KeHH!s CeTH WM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anu TOKa
CTeneHb 3alUILEHHOCTH P41
OxnaxeHme [IpuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO3yXa

0..90% 6e3 koHJieHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yHOpaBJASOUMMU LENIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTuda

12 mecs1eB

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPBI KOMMYTHUPYETCS HA HAarpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM HANpPSDKEHUEM; Jpyroe

HallpAXeHHrue HUCIIoJIb3yeTCAd [AJiAd IHTAHHUA

CUCTEMDbI

ylpaBJieHHUd - OHO Ha3bIBAE€TCA

BCioMoraTesibHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PerynaTop npefHa3HavyeH /i 9KCIJIyaTalluy B CJIeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS 6e3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHU Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHieHcaluu

BJIATY;

) atmMocdepHoe gaByeHue oT 84 o 106,7 klla;
) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JjeCTBUS NPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIAPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.

BHemHuM BU/ pery/isiTopa fpejcTaBjieH 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.

BHyTpH mikada pasMenanTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) pazauaTop oxJaxJeHus;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) knemmHas kosofka XT1 gsisa nmoakiatodeHusi HeuTpanu, XT2 - ajd NOAKJIHOYEHUS
Harpysku;

E) aBTOMaTHuyeckui BbikaO4aTeab QF2;

2K) maTtuyuku Toka ( 3 WITYKH)

3) BEHTUJISATOPHI OXJIaXKeHUs

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kauecTBe pery/jupymoLiero 3jeMeHTa B yCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISL, KaXAbld U3 KOTOPBIX COAEPKHUT IO JBa THPUCTOPA, COEJUHEHHBIX MO BCTPEYHO-
napajjenbHoi cxeMme. CU/0BOe HamnpshKeHHe TMOJK/IYaeTcsd K CBOOOAHBIM 3aKHMaM
aBTOMaTuyeckoro Boikawo4yaTesas QF1. Ha auneBoit naHeM pasMelleHbl 3JIeMEHThI MHAUKALMA
Y ynpaBJyieHUs. BHellHMe npoBoJa 1 Kabesu A1 NOAKII0YeHUs] HAallpsXKeHUsl CETH, Harpy3KH U
1enel ynpasJjieHUs BBOAATCA B IIKad ¢ HWKHel cTopoHbl. llenu ynpaB/eHUs U CUTHAJIM3aLUKU
MOJKJIIOYAIOTCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHs.
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3.2 PexXuMbI paboOThL

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/asiTop BbINOJHEH B BHJE MeETaJJIMYeCKOrO0 HAaBECHOr0 WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNs U MHAMKALUKY peryasaTopa

OpraH ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTHYECKUU 3amuTa 1emnei ynpasJjeHus
BbIKJIIO4YaTe b QF2
Ceetopuopn “Pabora” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs
WHAUKATOD IpOrpaMMHUPYyEMbIX YCTABOK
[lepeMeHHbIN pe3ucTop | YnpaBJieHHUe BbIXOJHON MOLHOCTbIO B PyYHOM peXUMe
“YupaBsenue”
Tym6sep “PaboTa” Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe
KHonka “I[Iporp” Jlis1 BX0J1a/BbIX0/1a B PEXKUM MPOTrpaMMUPOBaHUS
Kiomnka “®” Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSKEHUA MpU
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koa040K XT1-XT3, X1 u X4 npuBejieHo B Tabsule 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 N s coelUHEHHUS C HEUTPAJIbIO

XT1 2(3) N sl coeIMHEHMs] C HEUTPasIbio

XT?2 1 LA Jlisl coefiHEHUS C HArpy3Kou

XT2 2 LB 51 coefiHEHUd C HArpy3KoH

XT2 3 LC Jlnsi coefHEHMS C HArPY3KOH

X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHET 0O
nepeMeHHOro pe3ncTopa

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

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

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BbIBO/|A BHEIIHETO
nepeMeHHOro pe3ncropa

X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay 14 moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie

O6uuit | 06U KOHTAKT 1-ro nporpaMMupyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpyeMOro
pene

X4 4 HP P2 HopMa/sibHO-pa30MKHYTbIM KOHTAKT 2-TO
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IPOrpaMMHUPYEMOTO peJie
O6wuit | O6LMI KOHTAKT 2-T0 IPOrpaMMHUpPyEeMOTo peJie
X4 5 Do
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHPYyeMOoro
pese
X4 7 HP P3 HopMasibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IPOrpaMMHUPYEMOTr0 peJie
O6mui | O6IMKA KOHTAKT 3-To MPOrpaMMUPYyeMOTo peJie
X 8 P3
X4 9 H3 P3 g:}};é\/laﬂbHOGaMKHYTbIH KOHTAKT 3-r0 IPOrPaMMUPYEMOTO

3.5 CxeMa coeilMHeHUd HarPy3KH.

Harpyska nojksiodaeTcs no cxeMme “3Be3zfa” ¢ paboyell HEWTpPaIbl0 B COOTBETCTBHUU CO
CXeMaMHM W3 NPUJIoKeHHUd A.

[Ipu coegrHeHuu no cxeMe “3Be3/a” ¢ paboyell HEWTPA/IbI0O MaKCUMaJlbHble HaNpPSX)KeHUs
Ha Harpy3o4HbIx conpoTuBaeHUsax Ra, Rb, Rc paBHbI dpa3HbIM HanpsrkeHUsAM TpexdasHoH ceTH(
HOMHHaJ/bHO 220 B).

IIpu BbIGOpE Kabesiss U MIUH CjJAeAyeT y4eCTh, YTO NPU peryjaupoBaHuM (¢a3oBbIM
MeTO0/J0M, TOK B HelTpa/ild MOXKeT NMpeBbIIIaTh TOK B ¢a3ax B 1,7 pa3a. ITo 0co6eHHOCTb
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIO.

3.6 B160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOKHO moAaTh MECTHO — IePEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

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

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03HavyaroT koMaHay “Cton”.

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

3.7 Br160op 3az1at0111ero CUrHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJISATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYeHUSM 33/]al0lero CUrHasia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NpPUMEHSAThCH:

A) cranpapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxenve A) wu Tab6suned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CTabuJIM3allMu TOKA CUTHaJI 3aJlaHrs 0TOoOpaXkaeTcsl B aMIepax, HanpuMmep [3=28 A.
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3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHUe peryJiATopa Nocje NpoBaJja CUJIOBOTO MJIM BCIOMOraTe/JbHOI'0 HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHre 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJisiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yHpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBIMOJHATh GYHKIIUIO CUTHAJIM3aTOPa CAEAYIOIUX COOBITHH:

A) PeryssTop HaxoAuTcs B pexkxuMe “['oTOBHOCTB”;

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus’.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHOe Hanps)KeHUe peryyaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).

10
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3.11 ®a30BbI¥ METO PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHHU 3aJlep’KKU
oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHUe Ipy $pa30BOM criocobe peryupoBaHus

JlocToMHCTBa MeToa:

A) noaXoauT /11 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/1g peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHre peaKTUBHOM MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6oyuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBJIeH HUXKe Ha pUCYHKe 3.4:

A UBbix
100%
Max - ——— — — —
Min — — + — — — — —
T
0 -~
Tnyck TexHONOrMYECKHA LMKN Teblkn
Mm% ———
CurHan 3agaHua
T
0 -
Komanga ""Pabota”
T
0 S

PucyHok 3.4 Pabouuii quk/ npu ¢azoBoM MeTO/ie PeryIMPOBAHUSA
11
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[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOTO 3Ha4yeHusd Min 10 3alaHHOrO YPOBHSA. ITOT Y4aCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BIXO/HOE HANPSDKEHHUE IJIAaBHO YMEHbIAeTcsl B TedeHHe BpeMeHHU TBBIKJ 0
MHUHHUMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBaAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO MyCKAa W BbIKJIIOYEHUS MO3BOJISIOT MNPefOTBPATUTH

CKauK{ HalpshKeHUs CeTH, 00YyC/0BJIeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TaKxkKe
YMeHbIIUTD [TyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa ¥ BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkuui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HampsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CETH CHHYCOMJAJbHO, Harpy3ka JMHeWMHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUS U MOIIHOCTH PEryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsixenue, U MoiHocTs, P

CUTHAJI
3aganus, | 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 738995100

PeoIX, % | 1 4 19 116 ]25[36|49 6481|100 |10|20]30 40 |50]60]70]|80]|90]100

Bbi60p pery/ivpyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MNO3BOJIIET YCTAHOBUTb TPaHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe [iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaInpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU I HUXKHEr0 U BEPXHETO Npe/ie/oB peryaupoBaHus s ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET

12
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TOYHO OTPaHHWYMBATh IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHUHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA M OTKJIIOYAeTCs IporpaMMUpoBaHUeM ycTaBkU F17, a BeJMYMHA MaKCHUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxuM cTabuan3aluy TOKA
PerysssiTop MoXeT pa6oTaTb B peXHUMe CTa6UIM3alMM TOKa, B KOTOPOM CHCTeMa

yIlpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSeT yIpaBJisiolliee BO3JEeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJisTopa, BpeMs CTAaOWJMU3allMUd TOKa NPU CKAuKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3aJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIIOYAETCSI U OTKJIHYAETCsS NMPOTrpaMMUPOBAaHUEM
ycraBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOIO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

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

CETEeBOr0 HaNpsSDKEHUs, B Te4YyeHHe KOTOPbIX OTKPbITbl THUPUCTOPbL. PopMa BBIXOJHOTO
HanpshKeHUs NpUBesieHa Ha pUCYHKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NPU peryJIMpoBaHUM METO/I0M IIPOIyCKa eprUo/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHHUYeCKHEe UCKA)KEHUS B CETh;

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

HepocraTku MeToja:

A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLHUOHHBIX HArpy3ok U
YPOBHS SIPKOCTH CBeYeHH S JIaMIl HaKa/IMBaHUS;

B) He pekoMeHyeTcsl IPUMEHSATD J151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);

[) npu ompeJeseHHbIX YCIOBHUAX B CETH BO3MOXHO IMOSIBJIEHME CyOrapMOHHUYECKUX
cocTaBJsAlOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BblJeJisieMass B Harpyske, MNpsIMO-
NpONOpLHMOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pa6ouuii [UKJ IpeACTaBJeH HUXKe Ha pUCyHKe 3.6:

13
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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%.

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

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

3.12.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

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%.

3.13 Bo160p TUIA HATPY3OK
PerysiiTop MMeeT BO3MOXXHOCTH BbIGOpa THIA HArpy3kd - aKTUBHOM HWJIM aKTHBHO-
WHAYKTUBHOW. BbIGOD OoCyliecTBsIeTC nMporpaMMUpoBaHreM GyHKIMUHU F8( cM. myHKT 7)

14
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[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryaaTop caBuraet MMMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexo/ia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UWPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
NO/KJ/IIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHocTH MeHee 0,8, HanpuMep TpaHchopMaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 OOGMOTKY TpaHcdopMaTopa, TO yalle BCero TaKyl Harpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3aToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS HAarpy3kud dyepes
TpaHcdopmaTtop. B 3ToM ciyyae npu F8=1 perysndatop cHavaJja IJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDPKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IMocJe 4ero yke COOGCTBEHHO U
HayMHaeTCcsd peryJMpoBaHMe NPONYCKOM MEepHOJ0B. 3a CyeT IJIABHOrO CTapTa YAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHM4MBaHUs TpaHCcOpPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs],
CpabaTbIBaHUSA 3aIIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.14 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
Perynsatop uMmeet cneyuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOPOM 3Ha4eHHUs PaBHOTro 1, Bce MOJIb30BaTeJbCKHe YCTAHOBKU CTUPAIOTCA, @ HA UX MeCTO
3aNMChIBAIOTCSA 3aBOJICKUeE 3HaYeHNUS QYHKLUM.

3.15 3amuThl
B peryJissiTope peairu30BaHbl CJEYIOIINE BU/IbI 3aIIUT:

A) 3amyTa OT KOPOTKOrO 3aMbIKaHUSl peryJjsaTopa sABjsfeTcd Ay6JUpOBaHHOW U
obecrnieyrBaeTCs JBYMS CII0COOAMU: 3JIEKTPOHHBIM U 3alllUTa aBTOMaTU4YECKUM BBIKJIIOYaTeeM
QF1. OJnexkTpoHHas 3alluTa peanu3yeTcs MyTeM OBICTPON 0OpPabOTKU MHUKPOMPOLECCOPOM
CUTHAJIOB, MOCTYNAKILMX OT JAaTYMKOB TOKa. [Ipy mpeBbIlIEeHUA MICHOBEHHOTO TOKAa 3HA4YeHHUA
3*lHOM mNpPOUCXOAUT CHATHE YNpPABJAKLMAX HMIYJbCOB € TUPUCTOPOB, a Ha JuUCIlJee
O0TOOpaXkaeTcsl COOTBETCTBYMOLee coobileHHe. B ciydyae HecpabaTblBaHUs 3JIEKTPOHHOMN
3alMThI( MO NpPUYMHE BHYTPEHHEW HEeUCHPaBHOCTH WM cOOe HaCTpoeK) NpHU KOPOTKOM
3aMbIKaHUHW Harpy3Ky 06eCcTOYUT aBTOMaTU4YeCKUH BbIk/IouaTe b QF1.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUS
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMHMHa/JIbHOE 3HauyeHWe TOKa peryJjaTopa. 3alura dBjseTcd AyO6JUPOBAaHHOW U
obecrneyrBaeTcsl ABYyMsl CIOCOOAMM: 3JIeKTPOHHO M aBTOMaTHYeCKUM BbikawoudaTesneM QF1.
Mukponpoueccop HelmpepblBHO HM3MepsieT TOKM HAarpy3Kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIyJIbChl yNpaBJeHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. Pab6oTta
peryssitopa 6JIOKAPYeTCsl Ha 3 MUHYTBHI, [10CJIE YeTr0 OH MepexoauT pexuM ‘[oToBHOCTB” eciu
nojaHa komanza “Cromn”.

[leperpy3ouyHas cnoco6HoCTb perysasaTopa: I = 1,5 Inom - 10 cek, [ = 1,25 [nom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIUMThI( 0 NIPUYHMHE BHYTPEeHHEHN
HEHUCNIPaBHOCTU WJIM cOOe HaCTpoeK) TUPHUCTOPbI 3alMLIAIOTCA OT Neperpy3kd TelOBbIM
pacuenuTeseM aBTOMaTU4YeCKOTo BbikatodaTesns QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsS 3aliUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCH
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BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPHUHU BBIXOJAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITb BKJIOYEHA WJIMU OTKJIHYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeYIOIUX YCIOBUM:

- cpeaHe apudmetrudeckuid Tok ¢a3 Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
ToKa [ HOM perysigaTopa;

- OJMH WM 06oJiee TOKOB Harpyskd oT/M4YaeTcs oT Icp 6osiee yem Ha 20% B TeyeHUe
BpeMeHHU 5-15 cekyH.

HecruMMeTpUsl BBIXOJHBIX TOKOB MOET ObITb 00YCJI0BJIeHa MOBPeXJeHUsIMU B HarpyskKe,
Hanpumep, neperopaHreM TOHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposib mojk/a04YeHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHyTpeHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUU F91( cM. nyHKT 7).

E) KOHTpoJb HaNpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/y4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClAy4yae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yukuu FO92( cM. nyHKT 7).

3.16 Hactpoiiku

B perysnsTope npelycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpPUATUN U3TOTOBUTEJIE YCTAaHOBJIEH NIOPOT cpabaThIiBaHUSA MO aMIJIMTY/e oKoJio 3*IH, rae
[H - HOMHUHA/NIBHBIM TOK peryJiATopa. B 3TOM »xe JileBOM BepxHeM YIJy IJIaTbl UMEKTCA JBe
KOHTpoJibHble ToukU “K3”. HampsikeHue, uaMepeHHOe MeXAy 3THMH TOYKAMH, ONpeJeJiseT
yCTaBKy cpabaTbiBaHUs 3auuThl o0 K3. O6bIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HalNpshKeHUe
YMEHBLINTb, [JI1 Yero roJIOBKY peryJIMpOBOYHOI0 pe3unctopa R3 Hy»kHO nmoBopayuBaTh NPOTUB
4acoBOM CTpeJsike, AJs1 3arpybJieHuss — HaobOpoT HampsbkeHHe ycTaBKM K3 yBeqnuuTh U
IIOBOpPAYMUBaTh roJIoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMUs, CJleiyeT IPUHUMaTh BO BHUMaHUe:

- IpY HanpsKeHUe YCTaBKM Bblille 2,5 B 3amuTa MoxeT ObITh NOJIHOCTBIO BbIBEeZleHa U He
cpabaThIBaTh BOOOIIE;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Nnpu JAeHCTBYIOLIEM TOKe,
M3MEpPEeHHOM KJellaMHd, MeHblleM 4yeM [H. 3ToO He 006s3aTe/JibHO FOBOPUT O HENPaBUJbHOU
3aBOJICKOM HACTpOWKe 3aliuThbl, MOTOMY YTO 3allUTa cpabaTbiBaeT MO aMILIUTyAHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYIHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoxeT NpuBecTH K BBIXOJY THUPUCTOPOB M3 CTPOA - BeJb OHHU JONYCKAIOT
HEKOTOpOe IpeJieibHOe 3HaYeHHWe MIHOBEHHOTO TOKa, a 3aBOJCKasfg HaCTpoMKa Kak pas
npeJlycMaTpyBaeT cpabaTblBaHMe 3aLMTHI JI/Is1 HENPeBBIIIeHUs 3TOT0 Npe/e/IbHO-0NyCTUMOTO
3HayeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0€CH/JIAaTHOM rapaHTUHWHOM
006CIY>KMBaHUU.

b) IlokaszaHus JaT4YMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxoAsTcs C JaHHbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKAT peryJMpoBouHble pe3ucTopbl R35, R36 u R37,

16



"3Bezna InekTpoHuka” www.zvezda-el.ru

pacnoJsiokeHHble B JieBOM BepxHeM yriy maaTel TPM-ZVEL AS. Pesuctop R35 oTBeuaer 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsT 0 HEOOXOJUMOCTH HACTPOWMKU MOKAa3aHUHM JATUUMKOB TOKa CaefyeT
VMMeTb B BUAY ceaywolive GakTopbl:

- JaTYMKA TOKa MMEIOT HEeKOTOpPYI HayaJbHYl0 30HY HEYyYBCTBUTEJBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIAaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIM BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEeUCIIPaBHOCTH WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [OJs W3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
CpeiHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaueHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJIeIlM MOTYT JAaTb NOTpelHOoCTb u3MepeHus Ao 50%. PexkomeHayeTcs McNob30BaTh KJjeLix
¢upmbl "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aALUT OT
neperpy3skd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHME JINOO HA0OOPOT OTCYTCTBHE UJIM CIUIUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
006CTY>KMBaHUHU.

[Ipy npoBeseHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJy ynpaBJeHUsl.

3.17 Ucnosib30BaHKE KHONKYU “ABapUHOE OTKIKOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYalMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHomnka uMeeT PpuKcaLuio CBOEro MoJoXKeHus .

B MojesiX TUPUCTOPHBIX PEryJaAiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJIEHUSI HA THPUCTOPHI HE MOAAITCH.

Jis Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTr0 paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

3.18 Ucnosnb3osanue [TU/I-peryadaropa

Jl/1g1 yripaBJieHUs] TUPUCTOPHBIM peryasaTopoM oT [IW/l-peryasTopa Heo6X0AUMO BbIGpATh
curHaJs ynpaJieHus 4..20 MA, a1 yero npucBouTh QyHK UM F2 3HaueHue 4.

BHyTpu mkada npousBesieHO YaCTUYHOE paACK/IYeHHe lieledl NUTaHWA U yNpaBJeHUs
[IU/I-perysaTopa corjacHO cxeMe, MpUBEeJEeHHOM B NpuJoxeHUU b. JlaTyuk TemnepaTypsl U
nenu curHaiausaunuu I[IHW/l-peryasTopa noTpebrTesb pack/aryaeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpOe BXOAUT B KOMIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
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norpe6uteneit» U «llpaBus TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe JJif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
06CIy>KMBaHUM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C COoJep:KaHHEeM B
aTMocdepe KUCJIOT, Liei04el, Macesa U T. 1.

4.4 TlopxkarodyeHUe, peryJMpoBKa UM TexXHUYeCKOe OOCIYKHBaHHe pPeryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIEelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Ilpu osKcmayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU He006X0AHMMO CO06JI0/laTh
Tpeb6oBaHus «[IpaBuUJI TeXHHYECKOW 3KCIJIyaTallMd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3J1EKTPOYCTAaHOBOK IOTPeOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IIepcoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEeH.

4.7 PerynsiTop He MOeT OBbITh UCII0JIb30BaH KaK pa3beJUHUTEb LielU UK U30JMpyloliee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/isgeT ONacHOCTb JJs
IepcoHaJjia UJiu 060py/l0BaHHUs, TO PEryasaTOp HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMbli BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/Y.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X0UMO:

A) ycTaHaBJIUBATh PETyJASTOP Ha HETOPIOYYIO TIOBEPXHOCTh;

B) HeJlonyCcTUMO yCTaHaBJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMBbIX MECTaX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPY»Karolllel cpesibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

5. MoHTax Ha 00'bEKTeE.
5.1 CiieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/IeXKHO 3aKPENUTD €ro.

5.2 3a3eMJIUTBb PEryJSATOP B COOTBETCTBHE C TpeboBaHUAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3W, IPe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

5.3 CeyeHHe CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.
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5.4 llenu aaa mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATbL BUTBIMU MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero PeKOMEeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Jal0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HArpy3Ku pEKOMEH/JyeTCs TMOAK/IIOUYUTh TpPH JiaMIbl HaKaJUBaHUSA
moiHocTtbio 100-150 BT no cxeme “3Be3ga”.

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B NMPaBUJIBHOCTU MOJKJHYEHHsS BHEIIHUX lieNedl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) mnopaTh HampsikeHUe Ha peryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe r
mkada A0/KHbI KPaTKOBPEMEHHO 3aropeThbCsl U MOracHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThbCA HAANUCh TEKYIEH MOJENU pPeryyasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lajsee Ha AucCIJIee OTOOPA3UThCS HaANUCh ‘TOTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: Mojavya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIEPOM C JIML€BOM MaHeH, BbIXOJHOE HaNpsiXKEHNUE PEryIUPYeTCs
$a30BbIM MeTO/OM, CHUTHaJ 3aJaHud MO0JAeTcs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE PYy4YKy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero NoJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpyske( JlaMnax HakKaJMBaHUs1) U3MeHseTCs HallpshbKeHdWe B Ipejiesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.
[IporpaMMypoBaHve H TNPOCMOTP 3HAaYEHUM YCTAaBOK OCYILECTBJSAETCA B pexHuMe

“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha Aucijiee KPaTKOBPEMEHHO MOSIBUTCS
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Hagnuch “[IlporpaMMmupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynip.

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

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexos OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJNHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa UCYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HaYEHUS.
[IporpamMmmupyeMble QYHKIIMU peryJATopa lepedyuc/ieHsl B Tabaune 7.1.

Ta6snna 7.1 [IporpaMmMmupyeMblie GYHKIIUU

dyH- Haanuce Ha OnucaHue
KLU HHAMKAaTOpe

dynkiuum F1-F8 aBisd10Tca o61MMHM 4151 BCeX PEXKHMMOB

OmnpepnensieT cmocob6 ymnpaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJIH

JUCTaHLIMOHHO
3HaueHUe Hagnuch [TosicHeHue
F1 croco6 ymp. 0 TvMBIIe Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
y p TyMOJepa “PaboTa” B mosoxkenue “Bxia”
1 MCTAHIHOHHO KoMania “PaboTa” mojjaeTcst myTeM 3aMbIKaHUs KJIEMM

6 1 7 k1eMMHOU KoJ10JiKU X1 MJIaThl yIpaBJeHUs

Onpe,qenﬂeT CUT'HaJI YIIPpAaBJIEHWA BbIXOJAHBIM HAIIPpAXXE€HHUEM

F2 CUTHaJ yIp. 3HayeHue Hapnuce [losicHeHne
“ ”

0 KHOITKHU CursHan 3aJlaHUd U3MEHAEeTCA HaXXaTHEeM KHOIIOK > U

20




"3Bezna InekTpoHmnka” www.zvezda-el.ru

“«_n

<
HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HANPSIX)KeHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE

Curnan 3a/laHrud H3MEeHAeTCd I[OBOPOTOM PpPY4YKH
INepeMeHHOro pe3ncTtopa, pasMeleHHOro Ha HHHEBOﬁ

1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET
MHHHUMaJIbHOM BeJIMYMHE 3aJlaHud, IoJioxKeHue “Makc”
- MaKCMMaJIbHOY BeJIMYMHe 3aJJlaHHUS.
CurHas 3aJlaHus N0oJlaeTcs BHELIHUM HamnpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJ 3alaHud noJilaeTcss TOKOM ynpasJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
BHeL CurHan 3safaHus NOJAeTCA BHELIHWM [epeMeHHBIM
5 ' pPE3UCTOPOM. PexoMeHnznyemoe 3HavYeHHe
pe3ucTop

CONpOoTUBJIeHHUS 3TOro peaucropa 1..10 kOm

OnpepessieT MOBeJieHUE PETYJISATOPA MOC/e MPONAXKK HAMPSDKEHUSI CUJIOBOM CETH HJIH
BCIIOMOTaTeJIbHOTO HaNpshKeHus B pexkuMe “PadoTa”

3HavyeHue Hapnuce [losicHeHue
Ecnu mpoBan HanpspkeHUs JIIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWEe CKAauykoM BO3BpallaeTcsd Ha
0 BKJIDYEHO MpEeXHHUH YPOBEHb.
Ecniu mpoBan HanpsbkeHUs JUIMJICA 6GoJiee 2 CeK -
F3 aBT.BKJI. MPOUCXO/JIUT AaBTOMAaTHYECKOE MOBTOPHOE BKJIIOUYEHHUE.
Ecnu mpoBan HanpspkeHUs JIMJIC MeHee 2 CeK —
BBIXOJIHOE HaNpshDKeHHWe CKAavyKOM BO3BpalllaeTcs Ha
MpeXHUH yPOBEHB.
1 oTkJoyeHo | Eciu mpoBasn HanpsikeHWsl JJdcad Gosiee 2 CeK -
ABTOMaTHYECKUH IMepe3anycK He MNPOUCXOJUT; YTOOBI
nepedT B pexxuM “PaboTa” HY)KHO NOAATb KOMaHAY
“Cton”, mocJie 4ero noJiaTb BHOBb KoMaHay “Pa6oTta”
OnpejiesisieT yca0BYe cpabaTbiBaHus 1-ro MporpaMMHUpPyeMoro peJie
3HaueHue Hapnucek [TosicHeHue
0 OTKJIIOYeHO | Pesle HEaKTHBHO BO BCeX pelKMMaX PaGOThI
1 CUTHaJI CpabaTbIBaHHE peJie IPOUCXOAUT ITPHU Nepexo/ie B PeKUM
F4 1-e peste I'OTOB “T'oToBHOCTB”
2 CHUTHAaJ Cpa6aTbiBaHUe peJie MPOUCXOUT MPU NePeX0/ie B PEXKUM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeKUM
ABAPHUA “ABapwus”
OnpejiesisieT yca0BYe cpabaThIBaHUS 2-TO IPOTrPAMMHUPYEMOTO peJie
3HaueHUe Hapnuce [TosicHeHue
0 OTKJIloYeHOo | PeJie HEAaKTUBHO BO BCEX PEXXUMaAX pPaboThl
1 CUTHaJI CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeKUM
F5 2-e pene I'OTOB “T'oToBHOCTB”
2 CUTHAaJ Cpa6aTbiBaHUe peJie IPOUCXO/UT MPU NePeX0/ie B PEXKUM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeKUM
ABAPHUA “ABapwus”
OnpezesisieT yCJI0BHE CpabaThIBaHUS 3-T'0 MPOrPaMMHUPYEMOr0 peJie
3HaueHHe Hapnucek [TosicHeHuUe
F6 3-e pene 0 OTKJIloYeHOo | PeJie HEaKTUBHO BO BCEX PEXXUMaX paboThl
1 CUTHaJI CpabaTbIBaHHE peJie IPOUCXOAUT ITPHU Nepexo/ie B PeKUM
'OTOB “T'oToBHOCTBL”
2 CUTHAaJI CpabaTbIBaHHE peJie IPOUCXOAUT IIPU NepexXo/ie B PeKUM

21




"3Bezna InekTpoHmnka” www.zvezda-el.ru

PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOJUT NIPU Nlepexo/ie B PeKUM
ABAPHA “ABapus”
OnpegenseT MeTOJ peryJIMpOBaHus BBIXOJHOIO HANPSXKeHUs
3HavyeHue Hapnuce [TosicHeHue
F7 METOJ, per. > >
0 ¢dazoBbIk @Pa30BbIM MeTOJ, peryIupoBaHus
1 np.nepuoj, | MeToj pery/iMpoBaHusi NPONYyCKOM EPHOJ0B
3ajjaeTcsl XapaKTep Harpysky — akTUBHAs1 UJIM aKTUBHO-UH/YKTHBHasl.
3HavyeHue Hapgnuce [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyaka 1 aKTUBHO-UH/|. | aKTUBHO-UH/JyKTUBHasA. PeKoMeHJAyeTcA HCIOJb30BaTh
JU1s1 Harpysku ¢ cos ¢u<0,8 nmpu $azoBoM yrpaBaeHUHU(
F7=0) wu jna Harpyskd, NOJKJIOYEHHON uepes
TpaHcpopMaTop, HpH yIpaBJIieHUd INPOIYCKOM
nepuosoB( F7=1)
®yuknuu F11-F22 peiicTtBYOT pu ¢pa3zoBoM MeToje peryaupoBanus( ¢yakunusa F7=0)
BpeMsi nyiaBHOro BbIXOJla HalpshKeHUS Ha 3aJlaHHbIA ypoBeHb. /lMana3oH 3HayeHUU
F11 IJIaBH. YCK
dyuknuu ot 0 mo 25 cek c marom 0,1 cek
BpeMs N/IaBHOTO CHIDKeHHUS HAIpsHKeHHWS [0 MUHUMAJbHOIO 3HadyeHHd. /ManasoH
F12 IIJIABH. BBIKJIL. o
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpefensieT 3aKOH U3MeHEHUs BBIXOJHbIX HANpSXKEHUS U MOLIHOCTH B 3aBUCUMOCTHU
OT yHpaBJISIOLLero CUTrHala(Ipu yCJOBUH, YTO HaNpshKeHUWe CeTH CUHYCOMAAJIBHO, a
Harpyska JIMHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesnynHa
0 U BrixofHOe HanpsikeHHe MPsIMO NPONOPLMOHAJBHO
CUTHaJy yopaBJieHUsl
1 p BbixoiHaA MOLIHOCTDb NPSIMO NPONOPLHOHAIBHO CUTHALY
ynpaBJIeHUs
MuHuMaibHOE 3HaueHHe CUTrHasa 3ajaHus B %. /luanasoH 3HayeHUd pyHKuuu ot 0%
F15 | HmxH.pejen
J10 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F16. luckpetHoctsb 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
F16 BepX. npejen
J10 100%, Ho He MeHee 3Ha4YeHus yHKumu F15. luckpetrHoctb 0,5%
YnpaBseHne TOKOM Harpy3kud. @DYHKLOHMA BKJIKYAeT WM OTKAKYAET PEeXUM
OrpaHHUYeHHs TOKA WM CTabU/IM3aluK TOKa.
3HaueHUe Hapgnucek [TosicHeHue
F17 yIp. TOKOM 0 OTIL PexxiMbl OrpaHMyeHusi WJIM CTabUAM3aLMU  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BkJloYeH pexKHM orpaHUYeHHUd TOKA
2 cTabunusauus | BkirodeH pexuM cTabuan3al MU TOKA
F21 u. ipegen | OnpefensieT MUHMMaJ/IbHOE 3HaUeHUe TOKA B HarpyskKe B peXHMe CTabUau3al U TOKa.
3HavyeHHe QYHKLMH He MOKET NIPEeBBbICUTh 3Ha4eHUue QYHKIUU F22
OnpefensgeT MakCMMaJIbHOe 3HAaYeHHe TOKAa B Harpyske B peXKMMe OTpPaHHUYeHHs TOKa
F22 B. ipege | WM CTabuIM3alMU TOKa. 3HayeHUe QYHKLHUU He MOKeT NPeBbICUTb HOMHUHAaJbHbIN

TOK pPEeryJisiTopa U He MOXKeT ObITh MeHbllle 3HaueHus1 pyHKuuu F21

dyuknuu F26-F28 neiicTBYIOT Ipu peryJiMpoBaHuA MeTOA0M nponycka nepuogoB( ¢ynknusa F7=1)

OnpefenseT BpeMsl OAHOTO IIMKJIA PETYJAUPOBaHus. [luanasoH 3HaueHU pyHKLIMH OT 1

F26 WKJIL per.
I p Jo 25 cek c marom 1 cek
MuHuMabHOE 3HaueHHe CUrHasja 3ajaHus B %. /luanasoH 3HayeHUH QyHKuuu ot 0%
F27 | HmxH.mpenen o o
710 100%, Ho He 6oJiee 3HaveHus ¢yHkuuu F28. luckpetHoctsb 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUU oT 0%
F28 Bepx.npejen 0 o
J10 100%, Ho He MeHee 3Ha4YeHus yHKunu F27. luckpetrHoctb 0,5%
KOHTDOD QyHKIMA BK/AKOYAeT WIM OTKJIIOYaeT TeCTUPOBaHME Ha HaJMihe Harpyskd H
Fo1 HaII‘)p BHYTpeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB

3HayeHue | Hapnuce | [losicHeHue
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0

BKJIIOYEHA

33LLLI/ITa BKJIOYEHA

1

OTKJIIOYEHa

3aU_II/ITa OTKJIIOYEHAa

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

3HavyeHue Hagnucek [losicHeHue
F92 | KoHTpoJb pa3
0 BKJIIOUEHA 3anuTa BKJKYeHa
1 OTKJIIOYEHA 3amyTa OTKJKYeHa
QyHKIMSA BKIKYAET WKW OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3ku
3HaueHHe Hapgnucek [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
F93 3amura 1 25 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUH TOKOB Ha 25%
HEeCHM.
2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 35%
3 50 % 3aimuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJII0YeHa 3alnuTa OTKJIIo4YeHa
3anuch B 1aMATh 3aBOJCKUX HACTPOoeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HayeHUs BCeX NPOrpaMMHUpPYeMblx GYHKIUA He
W3MeHSeTCs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHEe 3HAaYeHHsl. ITU 3HaYEeHUs PABHbI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3Ha4YeHHe
F1 0 F14 0
F98 3aBOJ,. HACTP. 2 1 F15 0%
F3 0 F16 100%
1 A2 F4 1 F17 1
F5 2 F22 IHOM
F6 3 F26 5 cek
F7 0 F27 0%
F8 0 F28 100%
F11 5 cek F91 0
F12 3 cek F92 0
F14 0 F93 0

npuJaraeMoy TeXHU4YeCKOU JJOKyMeHTalluex.

8. Ucnnoib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perysnaropa /A peryjavpoBaHUA TeMIlepaTypbl
06 beKTa HEOOXO0JMMO BbIOpaTh CUrHa] ynpaBjieHus 4.20 MA, AJs 4ero HY>KHO YCTAaHOBUTb
3HayeHUe ¢yHKIMM F2, paBHoe 4. B 3ToM ciydae aHasioroBbld BbixoaHOW curHaa I[THU/-
peryJiaTopa CTaHeT YIpPaBJAThb BbIXOAHBIM HanpsxeHueMm TPM.

Takxe Heo6x0oAMMO NTpor3BecTH KoHbuUrypupoanue [IU/]-peryssiTopa B COOTBETCTBUHU C

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 BesunyuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A.
1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKLMHU U KPAaTKOe MOsiICHEHHE
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1-51 cTpoka BesinunHa 3a/1at011ero CUrHaJsia

PaboTa

2-9 ctpoka BesununnHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.
OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
UTo6Bpl MpoCMaTpuUBaTh TOJIBKO OJWH BBbIOpPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)KHO HaxaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [lpu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omn6xu 1 ee HasBaHMe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUA

Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTpaHeHHUs NpuBe/ieHbl B Tabsune 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHne
UHJMKaTope
Harpyska He noAk/04yeHa UM KOPOTKOe 3aMbIKaHMe BHYTPH TUPUCTODA.
Bo3mo:KkHasi npuYnHa JenicTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B paBUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHU HArPYy3KHU
Hapyuenve KoHTaKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEHUs; TPU Heob6XO0JUMOCTH
KOHTAaKTHbIE NOBEPXHOCTHU
ol HET Harpy3Ku Uiun 3aYUCTUTh, BUHTOBbIE COEIUHEHUS
K3 Ttupucropal MOATSHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBepUTH 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THPUCTOP npu
TUPUCTOpA OTKJIIOYEHHOM Halpsh>KeHUHU CeTH.
Ecniu  Tupucrop “sBoHuTca’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHHE CETH
Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenme Ha peryasaTop He | Y6equTbes B MO K/II0YEHUU
. N0/, aHO HanpsKeHus, NPaBUIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl ObL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoBajJ  CWIOBOTO  HampsHKEHUA
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHellllee MOBeJleHUe peryJsiTopa
Ow3 Hannpz(;:sgnﬂ' onpenensercs 3HadeHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHUYeCcKU TnepeijieTr B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
O Heperpes! Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
perpes: Bo3MoKHas IpUYUHA | JeiicTBus
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HeucnpaBeH BEHTUJIATOP y66ﬂI/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHUJIATOpPA

3aCOpEHbI BEHTHJIALLKMOHHDbIE npO‘{I/ICTI/IT]) BEHTHJIAIMOHHBbIE
2KaJIFO3H KaJIO3HU OT IbIJIKM U MyCOpa

PerynsiTop pasMelieH B IJI0XO
BEHTUJIMPYEMOM  HWJIM  KApKOM
MecTe

Y6enuTbcsa, UTO  TeMIlepaTypa
OKpYy2Kalollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
peryiatop B JApyroe  MecCTo,
NPUMEHUTDb BHEIIHUH 06/1yB

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Harpysxa He TIOoJAKJ/IDYEHa HJIH
IMNOAKJIDYEHA HEBEPHO

Y6eauTbCs B IPpaBUJIbHOM
NO/KJII0YEHUH HarpysKu

HapyiieHne KoHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeHEHHHA,; TPpU HeO6X0,E[I/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ COEANHEHUA

o6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD Lie/I0CTHOCTH NPOBO/0B
Harpy3ku Y Harpy3KH NyTeM “MPO3BOHKU”
CunbHBIN JucbanaHc | [lomepuTh cCONpOTUB/IEHUA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHBIN fucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHsAS HEUCIIPaBHOCTb OTKJIIOYUTD 3aLIUTY UM OTIPABUTD
B PEMOHT
KopoTkoe 3ambikaHMe Ha BbixoZie | [Ip0O3BOHUTB BBIXO/, peryndaTopa Ha
perysasaTopa Ha/Inure MexX$a3HOro KOpOoTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MYCKa,
Om?7 Koporkoe TOKHU YMEHBIINTE BBIXOJHOE
3aMblKaHUe!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJAHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUe PeryJsaTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Ku

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaTop

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

HeBepHo 3amporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasa npu4YMHA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ylnpaBJeHUsI WJIA UX HeBEepHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

MNOAKJIDYEHH e

nenel ynpaBJieHUs
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HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn6ok

PerysnaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJ/ieHHS
IPUCYTCTBYET U W3MEHSETCs, Harpy3kKa IOJK/IIYeHa, HO Ha BbIXOJE

HalnpAXeHHd HET

Bo3MmoxHag npuYMHa

JelicTBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkirounTh aBTOMaT QF2,
NpOBEPUTh HaJW4YUe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha
WH/JIMKAaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JdencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mnojavye HampspKEeHHWs HA PEryJsTOp Ha Harpyske HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH/1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMme “I'oToBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJII0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipu paboTe peryJissTopa Bbikio4yaeTcs aBToMaT QF1

Bo3MmoxHag npuYrHa

JeiicTBusa

Haxxata kHomka «”ABapuiiHoe
oTkJo4YeHue”

OTxaTh  KHONKy  «’ABapuiiHoe
OoTKJIIoYeHue”

C/IMIIKOM GOJIBIIOMN TOK HAarpy3Ku

Y6eauTech, YTO TOK Harpy3kKud He
NpeBbIIAET HOMHHAJbHBIA  TOK
JIAHHOU MOJIeJI PETyJAATOpa.

CivikoM 60JbIION MycKoBod TOK | Ecn BO3HHUKAIOT 6oJibIINE
Harpy3Ku MYCKOBbIE TOKH, YBEJHUYbTE BpeEMS
MJIABHOTO NYCKa,  YMEHBIIUTE
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HayaJbHOe 3aJlaHhe BBIXOJHOTO
Halnpsi>KeHus

KopoTkoe 3aMblkaHUe Ha BbixoZie | “[Ipo3BoHUTE” BBIXOJ pery/asiTopa

HewncnpaBHOCTb aBTOMATa 3aMeHUTb aBTOMAT

11. TexHu4YecKoe 06C/IyKUBaHUE

11.1 TexHuYeckoe OOCIY>XMBaHHE peryJsiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUs peryJasTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COeTMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoOBKa peryJjaropa

12.1 Ha kaxabplil peryiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
13 YnakoBka 6/10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ iepeBAHHBIN ALLUK.
14 TpaHcnopTHpOBaHMeE U XpaHEeHUeE

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 BJAOXKHOCTh 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, BbI3bIBAIOLIHUX KOPPO3HIO.

14.2 PerysnsgTop B ynakOBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCUTEJIbHOW BJIQXXKHOCTH Bo3yxa He 6osiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTUpOBaHHWEe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTallJINBAEMBbIX
repMeTnu3MpoOBaHHBIX OTCEKAX.
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15 KoMI1eKTHOCTD

TPM-3-TIUJI251-H-A oo 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.
| =00 1 (0] s PP TRPR 1 wr.
L0 0 01 0 PP 2 T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKU, TPU COBJIIOJeHUN
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

16.2 B ciay4yae BbIXOJA peryasTopa U3 CTPOosl B TedeHHEe TapaHTUHMHOrO CpOKa IpHU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHeHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnjiaTHbIA PEMOHT UJIA 3aMeHY.

16.3 l'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

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

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITE/NIbHO U Y
CTOPOHHUX OpraHM3alLUil 6e3 corJacoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJIU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUMUHBIM OCYLIEeCTBJSAETCA Ha NpeANpUATHU
WU3TrOTOBUTEJIA.

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 06paTUTBCA N0 aJipecy, yKa3aHHOMY caliTe KoMIaHuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al CxemMa no/JiK/It04eHHs Harpy3KH — “3Be3/1a” c paboyeil HEUTpasibio
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6sinna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-1IM/1251-H-A-40 360 | 390 | 414 | 560 | 525 | 174 | Boatel M8 16
TPM-3-11M/1251-H-A-80 360 | 390 | 414 | 560 | 525 | 174 | Boatbe M8 18

TPM-3-1IM/1251-H-A-125 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 25
TPM-3-1IM/1251-H-A-160 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 27
TPM-3-1TM/1251-H-A-200 560 | 602 | 638 | 840 | 790 | 194 | BoaTet M12 35
TPM-3-1TM/1251-H-A-250 560 | 602 | 638 | 840 | 790 | 194 | Boatet M12 38
TPM-3-1IM/1251-H-A-315 760 | 802 | 838 | 1000 | 950 | 222 | BoaTtel M12 43
TPM-3-1IM/1251-H-A-400 760 | 802 | 838 | 1000 | 950 | 222 | BoaTtet M12 55
TPM-3-1IM/1251-H-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 63
TPM-3-1IM/J1251-H-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTtsl M12 68
TPM-3-1IM/J1251-H-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTsl M12 76
TPM-3-1IM/1251-H-A-1000 Hanosibubid mkad 1600x800x400 120
TPM-3-1IM/1251-H-A-1250 HanosibHbid mkad 1600x800x400 130
TPM-3-1IM/1251-H-A-1600 HanosibHbI# mkad 1800x800x400 140

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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