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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 Jajsee 1o Tekcrty “TPM-3-C-IIW251-3T", “peryastop” 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 peryJgaTopy MOXKeT ObITb MNOAK/JIIOYEHA MO0 cxeMaM: ‘3Be3ja’ WM
“TpeyroJibHUK".

1.3 PerysvpoBaHMe Hallpsi>keHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pa3aM B COOTBETCTBUE C OJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.4 PerynaTop MOXeT NPUMEHATHCA KaK /s PYYHOrO yIpaBJ/ieHUs YPOBHEM MOLIHOCTH,
Bbl/leJIIeMOM B Harpyske, JJis 4ero npejjHa3sHayeHbl KHOIKHU U IepeMeHHbIM pe3ucTop Ha
nepejHed MNaHeJM wIKada, TaK M JUCTAaHLMOHHOTO YyOpaBJeHUs B COCTaBe CHUCTEMBbI
aBTOMaTHU3alMHU. B KadyecTBe ynpaBJAOLHAX CHTHAJIOB MOTYT IPUMEHATHCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbiM curHai 4...20 MA;

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

KomaHny paspelieHus i1 paboThbl pery/asTopa MOKHO NOJATh KaK BPYYHYI0 C IOMOLIbIO
TyM6Jiepa Ha JIMLeBOY [TaHeJH, TaK U AUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbi6op curHana ynpaBJeHUsT W KOMaH/Jbl pa3pelleHHs OCYyllecTBJAAeTCI NyTeM
IpOrpaMMHpPOBAHMUS.

1.5 PerynaTop sB/sieTCd MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsTop oToOpakaeT Ha JUCIJiee TeKyllHe JJaHHble O BeJWYHWHEe 33/alollero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.
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1.7 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.

1.8 PerysaTop MMeeT LIMPOKUN KOMIIJIEKC 3allUT U aBTOJUArHOCTHUKH, 06eCliednBaOLUX
HaJiexkHoe QYHKIIMOHUPOBAHKE YCTPOMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpeX/eHue.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH yCTPOUCTBA NPUBeAEHbI B Tab uIle 2.1

Ta6suna 2.1 - Texuuyeckue xapaktepuctuku TPM-3-C-ITIWJ251-3T

KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBjaeHue pazamu CoBMeCcTHOe

Cxema IMNOAKJ/IDYEHHUA HATPY3KHU

o«

“3Be3na“, “TpeyrojbHUK”

Hannuwue BBOJHOI'O aBTOMATHU4Y€CKOI'o
BBIKJ/IKOYATEJIA

Het

Hasnn4yre KHONKHU aBapm‘/iHoro OTKJIOYEHUA

Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

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

Peryaupyouiuii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOp, KHONIKY MaHesr
ynpaBJieHUs

Bxopz ynpaBiieHust / BXOZHOe CONIPOTHUBJIEHHUE

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

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

0..25 cek

Nuaukanusa

Kupako-kpucraiindyecku MHAUKATOp 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHoM curHas: “Pabora”, “ABapus”,

“I'oTOBHOCTB"
Tun [IU/]-perysigTopa TPM251-11]1.UPP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJssiTopa

Ynpassienue [IU/l-peryaaropom

KHonkamu c 1uLeBo# naHe i Npu60opoOB UK
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHH € Hd BbIX0/Ji€

3JIEKTpOHHaH 3alllUTa

3amuTa: neperpyska JAJIUTeJbHbIM TOKOM

JJIeKTpOHHAd 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C
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3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3au_mTa: KOHTPOJIb HICIIPABHOCTH THUPHUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJbKO Mepes MyCKOM

SaLL[I/ITa: HECUMMETPHUA BbIXOJHbIX TOKOB(

JJIeKTpPOHHadA
00pBIB UJIK IOBpPEXKJEeHUE HATPY3KHU)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEE [=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
CcpeJiHeKBaJ[paTUYHOe 3HAaYeHHe) 1 MUH
[Topor cpa6aTbiBaHUs 3aIUThI OT KOPOTKOTO [>= 3y

3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUE)

ToyHOCTb cTabGUIU3ALMU IEHCTBYIOIIUX
CpelHEKBAIpaTUYHbIX 3HAYEHU N BBIXOHBIX
napaMeTpoB

Hanpsixenue v Tok - 2% UH, [H
MOIIHOCTD - 4% PH

BpeMH CTa6I/IJII/IBaL[I/II/I TOKa, HalIpAXEHUA NN

MOILIHOCTH [PY CKauKe HalpSAKeHUS CeTH UJIU 2.3 cek
Harpysku Ha 10% B pexxuMe CTabU/IM3aLUU
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( cyxoe MOMeleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJASLUMMHA LEeNIMU

PexxuM paboThl

Jautenbubi, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTusa

12 mecs1eB

[ paboThl peryJjsTopa Heo6X0AUMO

ABa HallIpAKEHHA. O,ZlHO HallpAXeHHhue 4Yepe3

TUPUCTOPBI KOMMYTUPYETCSA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpsHKEHUEM; Jpyroe

HallpAXeHHrue HCIIoJIb3yeTCAd [AJiAd IHTAHHUA

CUCTEMbl yIIpaBJ€eHUA - OHO Ha3bIBA€TCA

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

2.2 PeryniaTop npeHa3HavyeH [/ 9KCIJIyaTalluy B CJeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U I'a30B;

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

B) BepxHU IpeJies1 OTHOCUTEbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu

BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecTto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JeCTBUS MPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U YIaPOB.

3. YCTpOMCTBO ¥ NPUHLUI AeUCTBUS

3.1 BHyTpeHHee yCTPOHNCTBO.

BHelHU# BUA peryJisiTopa npejacTaB/ieH 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) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) muiaThl cUCTeMbI YIIpaBJIeHUS];

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;
) xkneMMHas kosioaka XT2 /i1l NOAK/II0OYEHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOAYJIS, KaXJbld W3 KOTOPBIX COAEPXKUT IO JABA THUPUCTOPA, COEJAUHEHHBIX MO BCTPEYHO-
napaJsiiesibHOM cxeMme. Ha jinijeBoM nmaHes v pa3MelleHbl 3JieMeHThl UHUKAIUU U yIIpaBJIeHH .
BHemHWe mnpoBoJa M Kabeau A TNOAK/IOYEHUs HANpsKEeHUsl CeTH, Harpy3kud U Leneu
yOpaBJieHUs] BBOJAATCA B IIKad ¢ HWKHEH CTOpoHbL llenmu ympaBsieHUsT M CUTHAJIU3AIUU
NOJKJ/II0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHHUS.
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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 ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHON MOLIHOCTBIO B pyYHOM pexXuMe
“YupaBsienue”

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

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

3.4 HazHayeHMe KJIeMM KJeMMHbIX K000k XT1, XT2, X1 u X4 npuBeneHo B Tabsulle 3.3.

KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasnauyeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT2 1 LA Jlnsi coefHEHMS C HArPY3KOH

XT2 2 LB Jlnsi coefHEHMS C HArPY3KOH

XT2 3 LC 51 coefiHEHUd C HArpy3KOU

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

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp st momauu aHasioroBoro curtana 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 0611 /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay Jl1d moja4y CUrHasia AYMCTaHIIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJe

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 p1

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

X4 4 HP P? HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

3Ha4YeHUudA
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 HopMasbHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHUPYyeMOro
pese
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOTro peJie
O6mui | O6IMKA KOHTAKT 3-ro MPOrpaMMUPYyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-T0 IpOrpaMMUPyeMOTo

3.5 CxeMa coeJMHEeHUS HAarPY3KHU.
Harpyska MoxeT 6bITh NOJKJII0UEHA IO CXeMaM “3Be3/1a” WU “TPeyroJibHUK”.

[Ipy coeauHeHUM MO cxXeMe “3Be3Ja” MaKCHMaJlbHble HaNpsDKEHUST Ha Harpy304HbIX
conpoTuBeHusix Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $pa3HbIM HAMpPsHKeHUSIM TpexdasHOU
cetu( HoMmuHazsbHO 220 B), a mpu coefWHEeHUM 0O CXeMe “TPEYrojibHUK - JIMHEWHBIM
HanpspkeHUssM( HoMuHaJbHO 380 B).

[Togk/a0ueHHe HArpy30K K pPeryJsiTopy MPOU3BOJAUTCSA B COOTBETCTBHUU CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, UJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha IJIaTe ynpaBJIeHHs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.7 Bbi60p 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUTHaJ/Ia, a HAXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesrcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JUI1  AYMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

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

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

llenu ynpaBJieHUs TMOJKJKYATCA B COOTBETCTBUM CO CXeMaMH MOJKJIHOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CcTabu/IM3alMU TOKA CUTHAJ 3a/laH1s 0ToOpaXkaeTcsl B aMmIepax, 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 Usbix
100%
Max b — — — — — —
T . — S
T
0 18
Tryck TexHONorM4eckrin unKn Tebikn
100% — — — — — — —
CurHan sanaHws
T
0 g
Komanpga ""PaboTta”
T
0 -

PucyHok 3.4 Pabouuii Uk npu ¢pazoBoM MeTo/le peryJIupoBaHUs
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 OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA U OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHueM ycTaBku F17, a BeluM4yrHa MaKCHUMaJbHOTO
TOKa 3ajiaeTcs yctaBkou F22( cMm. nyHKT 7). [locko/ibKy cxeMa coejMHEeHHUs] Harpy3ku — "3Be3ja”
WM "TpPeyrojibHUK’, TO peryJsTop He MOXeT OrpaHUYMBaTb TOK B KaxZoH d¢ase, OH
OorpaHHWYMBaeT JHIIb CpeJiHEee 3HayeHHUe, paccuuThbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaYeHHWe TOKa B KaxkJoW ¢asze MOXKeT OTJAMUYaTbhCid OT Icp B 3aBUCMMOCTU OT BEJUYUHBI
HebaslaHca HanpsikeHUH $a3 U Harpy3oK.

3.11.5 PexyM cTabUJIM3aLUU TOKA

PerysaTtop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKAa, B KOTOPOM CHUCTeMa
yIpaB/eHWs] aBTOMAaTHU4YeCKH HU3MeEHseT YIpaBJsioliee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObl NOAAEPKUBATh TOK Harpy3kKu Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLUU
ToKa - 2% OT HOMHMHAJIbHOTO TOKa pPEryJsTopa, BpeMs CTabWIM3alMU TOKA IMPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTob6pakaeTcs B
aMmrnepax, Hanpumep I3 = 27 A. OyHKLUMA BK/IOYAETCI U OTK/IOYaeTCcsd NPOorpaMMHUPOBaHUEM
yctaBkd F17, a BeJiIM4MHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7). TlocKoJibKy cXeMa coeJJMHeHUs] Harpy3Ku — “3Be3/a” Uau "TpeyroJbHUK”, TO
peryssaTop He MOeT CTaOU/IM3UpPOBaTh TOK B KaXKJ0M dase, OH CTabUIM3UpPYET JIUIIb CpefiHee
3HayeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢asze
MOXXeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJIMYMHBI HebajlaHCA HampspkeHUM a3 u
Harpysox.

3.11.6 PexxumM orpaHyMYeHHs HAPAKEHUSA
PerysnsTop MoxeT paboTaTh B peXUMe OTpaHUYEHHSl HANpSKeHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BbIXOJHOE HaMNpsiKEHHWE Ha Harpy3ke He NpPEBbICMJIO 3aJlaHHOE 3Ha4yeHHUe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCMMaJIbHOTO HamnpspkeHUs1 3azaeTcd yctaBkod F20( cMm. nyHKT 7). [lockoJsibKy cxeMma
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJSTOP HE MOXKET OrpaHUYMBATH
HanpshKeHUe B Ka/A0M ¢ase, OH OrpaHUYMBAET JIUIb Cpe/iHee 3HaYeHUe, pacCUUThIBaeMOe KakK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaUYeHHe HANPSP)KeHUS B KK 0M pa3e MOXKET OT/IUYAThCS OT
Ucp B 3aBUCMMOCTH OT BeJIMYMHBI HebalaHCa HaNpshKkeHUU pa3 U Harpy30kK.

3.11.7 PexxyM CcTabUJIM3aLUU HAPSXKeHUS

PeryssaTop MoxeT paboTaTh B peXHMe CTaOMJIM3aLMK HANPSKEeHUs, B KOTOPOM CHUCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
o6pa3oM, 4yTO6GbI MOJJEpPKMBATh HANpPSPKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTBb
cTabuan3al My HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuJIN3aluu
IpU CKayKe CeTeBOr0 HampspkeHUs WIM Harpysku Ha 10% - 2.3 cek. CurHan sajaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®DyHKuus BKJIHOYAETCd U OTKI/IOYAETCS
nporpaMMHMpoBaHveM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJbHOTO
HanpspkeHUM 3azaetrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/sbKy cxema coefUHEHUS
Harpysku - “3Be3fid” WIM "TPeyrojibHUK’, TO pEryjasaTop He MOXeT CTabUJIM3UPOBATh
HanpspkeHWe B KaKJoM ¢ase, OH CTabU/IM3UpyeT JIMIIb CpeJjHee 3HAaYeHUe, pacCUUTbIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOe 3HaueHUe HANpSHKEHUS B KaxAoh ¢ase MOXKeT
oT/in4aThbcs oT Ucp B 3aBUCUMOCTH OT BeJIMYMHBI HebaslaHca Hanps)KeHUH ¢pa3 U Harpys3ok.

13
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3.11.8 PexxyM orpaHyMYeHUsd MOIIHOCTU

PerynsaTop MoxeT paboTaTb B peXUMe OTPaHUYEHUS MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICUJA 3aJjaHHOe 3Ha4deHHe..
DyHKIMA BKJIOYAETCA U OTKJ/IKOYAEeTCHd MNporpaMMuUpoBaHueM ycTraBku F17, a BesmyuHa
MaKCMMaJIbHOM MOIIHOCTH 3ajaeTcsd ycTaBkor F24( cm. nyHKT 7). IlockosibKy cxeMma
coe/JUHEHUSsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJSTOP HE MOXKET OrpaHUYMBATH
MOILHOCTb B Ka)KJ|0M da3e, OH OorpaHUYMBAET JIMLIb CpeJiHee 3HaUYeHHUe, pacCIMThIBaeMoe Kak
Pcp=(Pab+Pbc+Pca)/3. PeasibHOe 3HaYueHHE MOIHOCTU B KaXKJ0U daze MOXKET OTIUYATHCH OT
Pcp B 3aBMCMMOCTH OT BeJIMYMHBI HebalaHCca HaNlpsi>keHUH a3 v Harpysok.

3.11.9 PexxuM cTabuIM3allMd MOLHOCTH

Peryasitop MoxeT paboTaTh B peXMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTb
CTabUIM3al MU MOLHOCTH — 4% OT HOMHHAJIbHOM MOLHOCTH PEryJsTOpa, BpeMs CTabUIM3aL U
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
nporpaMMypoBaHueM ycTaBku F17, a BeJiMuMHAa MUHUMaJbHOW U MaKCHMMaJIbHOM MOIIHOCTEN
3apaetca yctaBkamu F23 u F24 ( cm. nyHkTr 7). [locko/lbKy cxeMa CcOeJUHEHUs] Harpy3Ku -
"3Be3/1a” WM "TPeyrosibHUK”, TO PEryasaTop He MOXeT CTaOUJIM3UPOBATh MOUIHOCTb B KaX/I0M
¢dase, OH cTabUIM3UPYET JUILIb CPeJIHEE 3HAUYEHUE, paccuuTbhiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeasnbHOe 3HaueHUe MOIIHOCTH B KaxA0H paze MOKeT OT/IUYATbCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebaslaHca Hanpsi>keHUH $pa3 U Harpy3ok.

3.12 MeToz nponycka NepruoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryJiMpyeTcsl 3a CieT U3MeHEeHUs 4ucJa NePUo0B

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

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NP peryJIMpoBaHUU METO/I0M IIPOIyCKa epruo/0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHUYECKUE HCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUsI peaKTUBHOW MOILIHOCTH, cos (@ = 1 ( mpu aKTHUBHOM XapaKTepe
HarpyskKHu).

HepocraTku MeTona:
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A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLHUOHHBIX HArpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHAyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pnkep-adpdekT);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAlOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BbljeJisieMass B Harpyske, MNpsIMoO-
NpONOpLOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pa6ouuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -

PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0OM MPOMycKa eEPHUOI0B

[Tocne momayu KoMaHAabl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIIHOCTb, BblZleJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpolleHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHH LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH MPOrpaMMHO B mnpefesax oT 1 go 10

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)
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3.12.2 HuxxHYe ¥ BepXHUe IIpeJieibl PeryJIUPOBaHUSA

HuxHUM 1 BepxHUU mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha
pucyHke pabodero nuksaa 3.6. 3ajaHUe 3HAYEHUW HIKHEr0 W BepXHEro ImpejesoB
peryJiMpoBaHUsl MNpPHA peryJUupoBaHUM MeETOJOM IPONyCKa MepUOJ0B OCYLeCTBJAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JlMcKpeTHOCTb peryiipoBaHus coctasisieT 0,5%.

3.12.3 PexXuM orpaHU4YeHud MOLHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl CyMMapHasi BbIXOZHAasl MOIIHOCTb B Harpy3ke He MpeBbICMJA 33aJaHHOe
3HayeHue. OyHKIUSA BKJIOYAETCS NMyTeM NpucBoeHUss pyHkuuu F17 3HayeHus paBHOro 5, a
BeJIMYMHA MaKCUMaJIbHOW MOIHOCTH 3a/iaeTcs ycTaBkou F30 ( cM. myHKT 7).

3.12.4 PexxyM CTabUJIM3aLUU MOIIHOCTHU

Perysnatop MoxeT paboTaTb B peXMMe CTAaOW/IM3allMM MOILHOCTH, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YyTOObI NOAJAEPKUBATb CYMMapHyl MOILHOCTb B Harpy3ke Ha 3a/JlaHHOM YpOBHe.
To4yHOCTh cTabu/IM3aLUM MOLIHOCTH - 4% OT HOMMHAJbHON MOIIHOCTH pPeryJsaTopa, BpeMs
CTabWJIM3alMM NPU CKauyKe CeTeBOro HampspKeHUs WM Harpys3kd Ha 10% - 2.3 cek. CurHan
3a/laHus oToOpaXkaeTcsl B KUJoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHKIMS BK/IOYAETCA NyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
MoLHOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. nmyHKT 7).

3.13 Bbi60p THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bh160Op ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢pa3oBoM cnocobe ynpasieHusi( F7=0) perysnarop caBuraet UMNyJibChl yIpaBieHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaB/JMBaTb 3TOT peXUM MpHU
MO/ KJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0UYeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOD peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHUS Harpy3ku 4yepes
TpaHchopmaTtop. B 3ToM ciydae npu F8=1 perysndatop cHavaJja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDHKEHUE OT HyJs [0 IMOJHOrO CETEBOro, IocJje 4ero yke COOGCTBEHHO U
HayMHaeTCcs peryJyMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHU4MBaHUsl TpaHCcOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.14 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
3aMNKMCbIBAIOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.
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3.15 3amuThl
B perysisiTope peasii30BaHbl CJeyIOIIHe BUbI 3aIUT:

A) 3amMTa OT KOPOTKOTO 3aMbIKaHUSA Pery/sTopa ABJASETCH 3JIeKTPOHHAsdA. JJIeKTPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIMPOLLECCOPOM CUTHAIOB, NOCTYMAOLAX
OT JAaTYMKOB TOKa. [Ipy npeBbIlIeHMH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoJUT CHATHE
YyNPaBJAAOLMX UMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOGHOCTH THUPUCTOPOB NPH JJIUTENbHON TMeperpy3ke TOKOM, MpPeBbIIIAILEM
HOMHMHa/IbHOe 3HayeHHe TOKa peryasaTtopa. MHUKponpoleccop HempepblBHO H3MepseT TOKH
HarpyskKy 4 HakalJIMBaeT 3HaueHHe BpeMAa-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpY MpeBBIIIEHUH KOTOPON CHUMAET UMIYJIbChbl yIPaBJeHUs] ¢ TUPUCTOPOB U OTOGpaXKaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6J10KMpyeTCs Ha 3 MUHYTBI, 1OCJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv noAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammuTa OT meperpeBa pajuaTopa o6GecrneyHMBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JIATYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. IlpeaesbHas
TeMnepaTtypa paauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa perysasaTopa
OJ10KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPbl OXJaXAEHUS W peryasaTop nepexofUT pexuM “TOoTOBHOCTB”, ecqyd mHojaHa
koMmaHga “Cromn”.

[) 3auMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[UTa MOMeET
ObITh BKJIIOYEHA WM OTKJKYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTblBaeT NMPU BbINMOJHEHUU CIEAYIOIUX YCIOBUH:

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

- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOET GbITb 00YCJ0BJIeHA MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopaHreM TOHoOB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposb mojk/a04eHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYEHA UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJib HampsKeHHs CUJIOBOM CETH OCYILEeCTBJISETCS 3JIEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae UX
“ciunanuga”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yukuu FO92( cMm. nyHKT 7).

3.16 HacTtporku

B perysdaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yriuy miaTbel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpUSATUN U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA MO aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaA/JILHBIN TOK pery/sTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaThbl UMEKTCH [IBE
KOHTpoJibHble To4uku “K3”. HampsbkeHue, uaMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejiessieT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb UYYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 4ero roJ0BKy peryJIMpoBOYHOro pe3nctopa R3 Hy»KHO noBopayuBaTh NIPOTHUB
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4YacoBOW CTpeJsiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBenndyuTh u
NOBOpAYMBaTh royioBKYy R3 1o yacoBou cTpesike.

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

- IpY HampsDKeHHe YCTaBKM Bbille 2,5 B 3auuTa MoeT O6bITh MOJHOCTBIO BbIBeZIeHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJielaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4Y€HHUIO TOKa, a He JileWCTBYOIeMy. JTO Yalle TOBOPUT O TOM, UTO BEJUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJTHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /i HENPEBbIIIEHUS 3TOTO Npe/elbHO-A0NyCTUMOTO
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
006CTY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (GaKTHYECKHY,
pacxosTcs ¢ JAaHHBIMU, OTOOpaXkaeMbIMU Ha JJUCIlJIEee, MOXKHO MPOU3BECTH UX MOACTPOMKY. [s
NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKA CIYKaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaer 3a
NOoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IlpyHuMas pelieHUs1 0 HEOOXOJUMOCTU HACTPOUKH MOKa3aHUM AATYMKOB TOKA CJIEAYeT
MMeTb B BUAY ciieaytoliue GaKTophI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCIPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKA3aHUs BXOAAT B HOPMY;

- JUIS UW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlM, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a IPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb udMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nau “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OT HOMMHA/ILHOTI'O TOKA PeryJIsaATOpa;

- HeBepHasl HacTpoHKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJIa W3 CTpOSl peryasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTHHHOM
00CTY>KUBaHUU.

B) [TllokasaHusi HamnpspKeHUss Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Hpejesax
NOJKOPPEKTHUPOBATh C MOMOUIbI0 pe3ucTopoB R7-R9 Ha HmxkHed nsate TPM-ZVEL A6. R7
oTBeuyaeT 3a nokaszaHus HanpsbkeHuss Uab, R8 - Ubc, R9 - Uca cooTrBeTcTBeHHO. ['0/10BKU
peryJMpoOBOYHbIX PE3UCTOPOB JOCTYNHbl C NpaBOM CTOPOHBI I1aThl. [lpu u3MepeHUM
Hanps>KeHUs1 He0OX0JUMO UCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPSATh CpeHEKBA/[PATUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax gosmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeiHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMepswie TRUE RMS, MoXxHO MCII0/1Ib30BaTh
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TOJIbKO TPH CUHYCOWJAJbHOM HaNpsSDKEHWU, a NMPH HECUHYCOWJAJbHOM TOKe TaKHe KJIelU
MOTYT AaTh NMOrpelHoCcTb udMepeHus a0 50%. PekoMeHAyeTCs MCIOJIb30BaTh KJIEd GUPMBbI
"Fluke” nnu “Appa”.

[Ipy npoBeJeHUM omnepanuid MOACTPOUKH TOKa3aHWW HaA [HUCIJIee PEKOMEeHAyeTCs
bUKCHpPOBaTh PeryJUupyeMyto BeJJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
HaHeJIy yrnpaBJieHUs

3.17 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHue”

KHonka “ABapuiiHOe OTKJ/O4YeHHe” MO3BOJIsSIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe pabOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYal|MM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHaJIa WU OpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHHs .

[Ipy HaKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, MPU 3TOM
IJIAThI YIIPaBJIEHUSI 00eCTOYMBAKOTCS U UMITYJIbChI YIIPAaBJIeHUSI HA THPUCTOPHI HE MOAAI0TC.

3.18 Ucnosb3oBanue [THU/[-peryadatopa

Jlis ynpaBJieHHs] THPUCTOPHBIM peryasTopoM oT [IU/l-peryasTopa He06X04UMO BbIOPATh
CUTHaJ ynpaBJieHus 4..20 MA, AJ1d yero npucBouTh QyHKIUHU F2 3HaueHUe 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE paACK/JIIUYeHHEe lened MUTAHUS U yIpaBJeHUs
[IU/l-perysssiTopa corjiacHO cxeMe, IPUBEJEeHHONW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHaausaunuu [[U/[-peryssiTopa noTpebUTeNb paCK/IOYaeT CaMOCTOSTENbHO COTJIACHO
PYKOBO/ICTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKU.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal v 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HamnpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUY HEOOX0IUMO OTKJIYUTD PETYJSATOP U NMOAK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcs MCNOJIb30BaHUE Pery/sATopa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 TloaxksrovyeHUe, PeryJMpoBKa U TexXHUYecKoe OOCIy>KHBaHHE peryJssiTopa [JA0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIENUAJUCTaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/Z,CTBO MO 3KCIIJIyaTalUH.

4.5 Ilpu oskcmjayaTalud M TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/jaTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW 3KCIJIyaTallMd 3JIEKTPOYCTAHOBOK MNOTpeOuTeseil» u

«[IpaBUJ TeXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IlepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.
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4.7 PerynsiTop He MOeT OBbITh UCII0JIb30BaH KaK pa3beJUHUTEb LlelU UK U30JMpyloliee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHaJia UJiIu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOpP, YIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He ponyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0UYEHHON K
BBIXO/Y.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJAWBATh PETyJASTOP HA HETOPIOYYIO TIOBEPXHOCTh;

B) HeJlonyCTUMO yCTaHABJAMBATh PETYJSATOP B MJI0X0O BEHTUJIMPYEMbIX MECTaX U MeCTax C
BBICOKOU TeMIlepaTypoOr OKpPYKarollel cpesibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD PETYJIATOP Ha LUTAaTHOE MeCTO U Ha/leXKHO 3aKPeNUTh ero.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HM, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIIpaBJIEHHUS.

5.3 CeueHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

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

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHMMO OOeCHeYuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, JJis 4Yero PeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHrE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXIyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Ja0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TIlogkiaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

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

6. IlepBoe BK/IIOYEHHE.

6.1 [lepe; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:
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A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

be3 mojk/JIOYeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) mnojaTh Hanps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHeau
mkada 0/KHBI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUcIee B TedeHUe 10 cekyH[
Jl0/KHA 0TO6GpasUThbCA HAANWCh TeKylled MOJesU pery/sTopa U BKJKOYAKTCA BEHTHJIATOPHI
ox/NaxJaeHud. [lajee Ha Juclyee 0TOOPa3UTbCA HaANWChb ‘[OTOBHOCTB” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HanpspKeHUs WId MolnHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIeCTBJISIETCSI MECTHO TyMOJIEpOM C JINL|eBOM NaHeJIM, BbIXOJHOE HaNpPs)KeHHe peryJupyeTcs
$a30BbIM METOJ0OM, CHUTHa/I 33/laHUsl TOJAeTCS BCTPOEHHBIM IepeMEeHHbIM pPe3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” W NpOKpyTUTE pPYydKy IepeMeHHOTro
pe3ucTtopa OT OJHOr0 KpaWHero IMOJIOKeHUs [0 Jpyroro. Y6ejuTecb NpU 3TOM, UYTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlaMnax HaKaJIMBaHHWs) W3MeHsIeTCsl HanpshKeHWe B Ipejesax OT
HYJIS1 10 TI0JIHOTO CETEBOrO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYILIECTBJASETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT PEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Bo160p pyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU 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 QYHKIUH, HalpuMep:
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F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HQXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GYHKIIMU peryJisiTopa epedyucsaeHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMMupyeMbie GYHKIIUU

®yH- | Hapnucs Ha OnucaHue
KA HHAUKATOpEe
dyHukuuu F1-F8 ABAAI0TCA 061MMM AJ1s1 BCeX PEXKMMOB
OmnpenenisieTr cnoco6 ymnpaBJeHUs: KoMaHJa “‘Pabora” mnomaeTca MeCTHO HJIH
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 Croco6 ymp. Komanpa “PaboTra” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyM6J1ep .. " T
TymM6Jepa “PaboTa” B nosioxkeHue “Bki
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM
1 JOUCTAHIIUOHHO .
6 1 7 K1eMMHO# KoJI0JKU X1 MJIaThkl yOpaBJeHUs
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpsXKeHUEM
3HayeHHe Hagnucek [TosicHeHue
CurHaJ 3aJlaHUs U3MEHseTCd HaXKaTHUeM KHOIIOK “>" u
ll<"
0 KHOIIKH an
HaxkaTue “>” yBesinuMBaeT BbIXOJJHOE HANIpSHKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3ajlaHUsl HW3MEHSEeTCs IMOBOPOTOM pPYyYKH
NepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMLLEBOH
1 BCTP.pe3UCTOP MaHeJIH. [TosiokeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. o « »
MUHUMaJbHON BeJIMYUHe 33/laHUs, MoJ0keHUe “Makc
- MaKCHMMaJIbHOU BeJINYMHE 33/laHus.
CurHasn 3a/ilaHus NMOJaeTcsd BHEIIHUM HanpsihkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJ 3ailaHud nojiaetcsd TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaJjieHusa 4-20 MA
CurHan 3aZlaHusl MOJIA€TCS BHEIIHWM IepeMeHHbIM
5 BHEIll. pe3UCTOP | PE3UCTOPOM. PexoMeHzayemoe 3Ha4YeHue
CONpPOTUBJIEHUS 3TOro pe3uctopa 1..10 kOM
OnpenesisieT NOBeJleHUE PEryJsTOpa MOCAe NPONAXKU HAMpsKeHHUs CUJI0BOM CeTH WU
BCIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
F3 aBT.BKJIL
3HavyeHUe Hagnuch IlosicHeHue
0 BKJIIOYEHO Eciy mpoBaJ HanpsKeHUs JUIMJCA MeHee 2 CeK -
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BBIXO/IHOE HaNpshKEHUWE CKAavyKoM BO3BpallaeTcs Ha
NpPEXHUU ypOBEHb.
Ecqiu mpoBan HampspkeHUs1 JUIHJICS OoJsiee 2 CeK -
NPOUCXOAUT aBTOMATHUYECKOE MOBTOPHOE BKJIIOUEHHE.
Eciu npoBan HampspkKeHUs1 [JIWMJCA MeHee 2 CeK -
BBIXO/IHOE HaNpshbKEHHWE CKAavyKoM BO3BpallaeTcs Ha
NpeXHUU yPOBEHb.

1 OTKJIIOYEHO Ecsiu mnpoBan HamnpspKeHUs JJuicad 0Oojiee 2 CeK -
aBTOMaTUYECKUN TMepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
{ "’ o ”n
“Cton”, mocJjie 4ero noJiaTb BHOBb KOMaH Pa6oTa

OnpenesisieT ycoBYe cpabaThIBaHUSA 1-ro MPpOrpaMMUPYEMOro peJie
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX paboThl
1 cnrtias TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
F4 1-e pene “T'oToBHOCTB”
CpabaThIBaHME peJie MPOUCXOJUT P MePeX0/Jie B PEXKUM
2 curHaia PABOTA | ,
Pa6oTra’
3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“ABapus”
OnpenesisieT ycoBHe cpabaThIBaHUSA 2-T'0 MPOTrPaMMUPYEMOr0 peJie
3HavyeHUe Hagnuch ITosicHeHue
0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX paboThl
1 curtan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
F5 2-e pene “T'oToBHOCTB”

2 cnrtan PAEOTA CpabaTbIBaHME peJie MPOUCXOJUT P MePeXo/jie B PEXKUM
“Pa6ora”

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B PEXKUM
“ABapus”

OnpenesisieT ycoBHe cpabaThIBaHUSA 3-T0 MPOrPaMMUPYEMOro peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEeXXHMaX pabOThI
1 cnrtas TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
F6 3-e pese “ToToBHOCTB”

2 cnrtan PAEOTA CpabaTbIBaHME peJie MPOUCXOJUT P MePeXo/jie B PEXKUM
“Pa6ora”

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“ABapus”

OnpenenisieT MeTO/ peryJIMPOBaHMs BBIXOAHOT0 HANPsXKEHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > v

0 ¢dba3oBbIA @®a30BbIi METO/ PETYJIMPOBAHUS

1 np.nepuoz, MeTo/ peryJiipoBaHUsi IPONYCKOM NEPUOJIOB

3a/laeTcsi XapaKTep Harpy3Ky — akTHUBHAs UM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicHeHue

0 aKTHUBHas AxTuBHasd Harpyska( cos ¢u >0,9)

F8 HarpysKa 1 AKTUBHO-UHJ,. | aKTHUBHO-UHJYKTHBHas. PekoMeHAyeTCs HCIO0JIb30BaThb
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOW 4Yepes
TpaHchopMaTop, MNpH yIpaBJeHUU NPONYyCKOM
nepuogoB( F7=1)
3ajiaeT nmapaMeTphbl AJ1s UHUKALUU B paboyeM pexuMe
F9 MR KL 0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o pazam
1 LU Wuukalusi TOKOB M HaNpsiKeHU no ¢aszam
2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
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3 U, P WHuKkalnusi Hanpsi>keHU U MolliHOCTel 1o ¢paszam
4 I Wuukainusi TOKoB 1o ¢pazam

5 §) Wuaukanus HanpsikeHUd no pasam

6 P WHauKanusa MOIHOCTEH 1Mo ¢pasam

dyukuuu F11-F24 peiicTByOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)

F11

I[JIaBH. MYyCK

BpeMsa mNJaBHOTO BbIXOJia HANpsHXKeHUs Ha 3aJaHHBIM ypoBeHb. /lMama3oH 3HauyeHUH
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F12

IIJIaBH. BBIKJI.

BpeMs MJIaBHOTO CHIKEHUs HaNpsDKEHWS [0 MUHUMAaJIbHOrO 3HavyeHud. J[nama3oH
3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F14

OnpepensieT 3aKOH U3MEHEHHS BBIXOAHBIX HANPSXKeHUs] U MOLIHOCTH B 3aBUCUMOCTH OT
yIOpPaBJSAIOILEr0o CUrHada(pyu YCJAOBHMM, 4YTO HaNpshKeHHWe CeTH CHHYCOUJA/bHO, a
Harpyska JInHelHa)

3HavyeHHe Hagnuceh ITosicHeHue

per. BeJIM4YruHa

BbixofHOE HampsiKeHWEe MPSIMO
CUTHaJy yIPaBJEHHUs

0 U MpONOpUOHUOHAJIBHO

BbIX0o/iHasi MOIIHOCTb NMPSIMO MPONOPLHOHATBHO CUTHATY
ynpaBJIeHUsI

1 P

F15

HWXKH.IIpegeJ

MuHuMabHOE 3HaYeHue CUrHaja 3aZaius B %. /luana3oH 3HaueHu ¢pyHkuuu ot 0% o
100%, HO He 6oJsiee 3HaYeHus1 yHKIUU F16. luckpetHoctb 0,5%

Fl16

Bepx. npejes

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no
100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTb 0,5%

F17

YHpaBﬂe}me TOKOM Harpy3KHu. CDYHKI_[I/IH BKJ/IIOYA€T HUJIK OTKJIKOYA€T PEXHUM OFPAHUYEHHUA
TOKa HUJIN CTa6I/IJII/ISaI_II/II/I TOKa.

3HayeHHe

Hagnuch

[TosicHeHUEe

0

OTKJI.

PexxyuMbl OrpaHHUYE€eHHd UJIN CTa6I/IJII/IBaL[I/II/I OTKJIIOYEHBbI

orpaHuyexue |

BkuitoueH PEXHUM OrpaHUYCHHUA TOKA

yIIp. TOKOM

Crabuausanuda |

BkutoueH peXum CTa6PIJII/ISaL[I/II/I TOKa

Orpanuyenue U

BruitoueH PEXHM OT'PaHHUYECHUA HAIPAXKEHUA

Crabuusanusa U

BrutoyeH PEXHUM CTa6I/IJII/ISaI_II/II/I HalpA>KeHHA

G |WIN |-

orpaHudenue P

BrutoyeH PEXHUM OTrPaAHUYCHHNA MOIIHOCTH

6

Crabuausanuga P

BkuitoyeH peXUumM CTa6I/IJII/133LlI/II/I MOIIHOCTH

F19

H. npegena U

OnpezensieT MHHUMaJIbHOE
CTabWIM3aLUN HaNpPsHKEHHs.
¢yHknuu F20

3Ha4Y€HHWe  HalpdAXeHHd Ha Harpy3ke B pexunme
3HayeHHe QDYHKI_[I/II/I HE€ MOXeT IPEeBbICUTb 3HAYEHHE

F20

B. npezen U

OmnpepesisieT MaKCUMa/IbHOE 3HAUYEHUE HANPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
HanpshKeHUs WM CTAaGUIM3allMU HanpskeHUs. 3HauyeHUe (PYHKIMU He MOXKEeT ObITh
MeHbllle 3HadyeHUs GyHKnuu F19

F21

H. npegeJ |

OnpepessieT MUHMMAaJbHOE 3HaueHUe TOKA B Harpyske B peXMMe CTAaOWJIM3aLMM TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe yHKIUU F22

F22

B. npefen |

OnpejnesnsieT MakCMMaJibHOe 3HAaYeHWE TOKAa B Harpy3kKe B peXXHMe OrpaHUYeHUs TOKa
WJIK CTAaOWJIM3AIMU TOKA. 3HaUYeHUe PYHKIMU He MOXKET MPEeBbICUTb HOMUHAJBHBIA TOK
peryisiTopa U He MOXKeT ObITh MeHbllle 3HaYeHus yHKuuu F21

F23

H. npepea P

OnpepensieT MUHMMaJIbHOE 3HAaYeHHe MOLIHOCTU B Harpyske B peXMMe CTabWIM3alUu
MOIHOCTH. 3HaueHHe QYHKILUU He MOXKET NPEBbICUTh 3HauYeHUe yHkuuu F24

F24

B. peges P

OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTHU B Harpy3ke B peXXHMe OrpaHUYeHHUs
MOIIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HAayeHHe QYHKIMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKIMU F23

dynkuuu F26-F28

JAE€UCTBYIOT MIPHU peryJvMpoBaHusl METO0M nNponycka nepuogoB( ynkuus F7=1)

OnpezesnsieT BpeMs OJHOIO LUKJA peryJupoBaHus. [luana3oH 3HayeHUH YHKLUU OT 1

F26 HKJIL per.
I p 10 25 cek c marom 1 cek
MuyHHMaJIbHOE 3HaYeHHWe CUTHaJIa 3a7aHus B %. /luana3oH 3HayeHUH GyHKUMHU oT 0% mo
F27 | HwxH.mpenen 0 0
100%, HO He 6osiee 3HaYeHus1 ¢yHKUU F28. luckpetHoctb 0,5%
MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no
F28 Bepx.lpejes

100%, Ho He MeHee 3HaueHusa ¢yukuuu F27. JuckpetHocTb 0,5%
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OnpenensieT MUHUMaJbHOE 3HAYEHHE MOLIHOCTU B Harpyske B peXXMMe CTaOUIM3aLUU
F29 H. npepea P
MOIIHOCTH. 3HaYeHHe QYHKIIMU He MOXKET PEBBICUTh 3HaUYeHue GpyHkuuu F30
OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTHU B Harpy3ke B peXXHMe OrpaHUYeHHUs
F30 B. ipenen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHe QYHKIUMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKuu F29
DyHKIMA BKIIOYAET WM OTK/II0YAeT TeCTUPOBaHYe Ha HaJIMuKe Harpy3Ku U BHYTpPeHHee
KOPOTKOe 3aMbIKaHHE TUPUCTOPOB
Fo1 KOHTPOJIb 3HayeHuUe Hapnuce [losgcHeHMe
Harp.
0 BKJIDYEHA 3aimuTa BKJIYeHa
1 OTKJIIOU€eHa 3anuTa OTKJIIYeHa
@yHKIIMA BKJIKYAET WK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | KoHTpos das 3HaueHue | Hagnuchb [TosicHeHue
0 BKJIIOUEHA 3amuTa BKJKYeHa
1 OTKJIIOUEHa 3aluTa OTKJI4YeHa
@DyHKIMS BKJIOYAET WM OTK/IKYAET 3al[UTY OT HECUMMETPUH TOKOB Harpy3Ku
3HayeHHe Hagnuch [TosicheHue
0 15% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUU TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUHU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 50%
4 OTKJIIOYeHa 3anuTa OTKJII4YEeHa
3anuch B IaMsATh 3aBOJICKUX HACTPOoeK( 3Ha4eHUH 10 YMOJIYaHUIO)
3HayeHHe Hagnucob [TosicheHue
0 HeT 3HaueHUs Bcex MpOTpaMMUpPyeMbIXx GYHKIUH He
HM3MeHseTCs
Bce porpaMMHUpyeMble byHKIUH OPUHUMAIOT
3aBOJICKME 3Ha4YeHUs. ITH 3HaYeHU PAaBHBI:
OyHKIMA 3aBojickoe dyHKI U 3aBo/jicKOe
3HaueHHe 3HaueHHUe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBopa. HacTp. F4 1 F21 0
F5 2 F22 [HOM
1 na F6 3 F23 0
F7 0 F24 PHoM
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHoM
F14 0 F91 0
F15 0% F92 0
F16 100% F93 0

8. Ucnnoib3oBaHue BctpoeHHoro [IU/l-peryasaTopa
Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perysnaropa /A peryjavpoBaHUA TeMIlepaTypbl
06beKTa He0O6XOJMMO BbIOpATb CUTrHaJ ynpaieHHs 4.20 MA, JJ1d 4yero Hy»KHO yYCTaHOBUTb
3HayeHue ¢yHknUMU F2, paBHoe 4. B 3ToM ciydae aHanoroBblil BbixoAHOW curHaa [THU/-
peryJsiaTopa CTaHeT yIpaBJATb BbIXOAHBIM HanpskeHueM TPM.
Tax>ke He06X0AMMO NpPOU3BECTH KOHPUrypupoBaHue [1U/]-peryaTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHUYeCKOHU JJOKyMeHTalluex.
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9. UHauKanusa JaHHBIX HA JUCIJIee

B Tabsune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeE JaHHbIE /151 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunynHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a crpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 CTpoOKa 0TOOpakaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kB,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

Pa6oTa OTobpakaeMble Ha AUCILIee MapaMeTpbl NEePUOANYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMmeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUEe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUA

Bo3MokHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs pUBeieHbl B Tabuue 10.1
Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlosscHeHHne
HHJMKaTope
Harpyska He NoJIK/JII0YeHa UJIM KOPOTKOe 3aMblKaHUEe BHYTPU TUPUCTOPA.
Bo3mo:KkHasi npuYnHa JenicTBUs

Harpyska He mnojk/oyeHa WM | YOeAUTbCs B PaBUJIbHOM

NO/IK/JII0YeHA HEBEPHO NO/IKJII0YEHUH Harpy3KHu

HapyueHne KOHTaKTa [IpoBepuTh KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTAKTHbIE MIOBEPXHOCTH

o1 HeT Harpy3Ku Uiu 3a4UCTUTb, BUHTOBbIE COE€JMHEHUS
K3 Ttupucropal NOATSHYTh

O6pbIB NPOBO/IOB, 06PBLIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NPOBOJOB

Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu

TUPUCTOPA OTK/IIOUEHHOM HaIpsPKeHUH CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOXUCTBO HEUCIIPABHO

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

YCcTpoHCTBO He 0OHAPYKUBAET HANps>KeHUe CETH

Bo3MoxHasA npu4YMHaA JencTtBus
Ow?2 HeT CUJIOBOM ceTH! | HampspkeHWe Ha peryJasaTop He | YOeAuTbCs B HNOJK/IIYEeHUH

0/IaHO HalpshKeHus, NPaBUJIbHOCTH

HO/IKJII0YEHHUS]
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C/UIIIKOM HU3KOeE HallpdXXeHune

Y6enuThcs, 4TO HAMpsKeHHeE B CETU
ooJsibiie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS

CUCTEMBbI ylpaBJIEHUA HUJIN

InpoBaJ CHJIOBOT'O HallpAXeHUudAd

AJINTEJIbHOCTBIO 6oJiee 2-x CEeKyH. ﬂaﬂbHEﬁmee NoBeieHUeEe peryjadTropa

Ow3 Hannpt;(:gguﬂ' onpenensiercs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecam F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Cton”
Temnepatypa ox/axjawulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHaA JencTBus
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJaXJeHUs BEHTUJISITOpA
3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
KaJIIO3U ’KaJIIO3M OT IBLJIK M Mycopa
Ow4 neperpen!
PerynaTop pa3smelleH B IUIOXO | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryiatop B Jipyroe  MecCTo,
NPUMEHUTDb BHEIIHUH 06/1yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Harpyska He mnojk/moouyeHa WM | Y6eAUTbCS B IPaBUJIbHOM
NOJAKJ/IIYeHa HEBEPHO NOJKJ/IYEeHUHU HAarpy3KHU
HapymeHne koHTaKTa [IpoBepUTH KOHTAKTHBIE
COeIMHEeHHUS; TP HEOOX0JUMOCTH
KOHTaKTHbIe I0BEPXHOCTU
3aYMCTUTb, BUHTOBBIE COeJUHEHUS
ow6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOZOB, 06PBIB BHYTPH | [IpoBEpUTH 11€/10CTHOCTb IPOBOJ,OB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
CunbHBIN JucbanaHc | [lomepuTh cCONpoOTUB/IEHUA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHBIN fucbasadc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHAA HEHCIIPaBHOCTh OTKJIIOYXTD 3aLUTY UM OTIPAaBUTh
B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXOJ, peryasTopa Ha
peryzasaTopa Ha/Inure MexX$a3HOro KOpOTKOIro
3aMbIKaHUA U 3aMbIKaHHA Ha 3eMJII0
CivwikoM  6oJibliMe  IMYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOI'O MYCKa,
Ow?7 Koporkoe TOKH YMEHBILUTE 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 HOMMHAJBHBIM TOK | HallpshKeHHUeE PeryJsaTopa;
ow10 Meperpyska peryzasaTopa B Te4eHHe | BKJIIYUTD PEKUM OTpaHUYEeHHUA

AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYMHa

JeiicTBusa

KoMaHsia “PaboTa” He mocTymnaer

npOBepI/ITb IMOCTYIIJIEHHWE KOMaH/bI
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Ha peryysTop

pa6oTa Ha KOHTaKTaxX KJEMMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a44 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTHaJIa 3d/JldHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxKHasg npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MNOAKJ/IDYEHHE

1[ened ynpaBJeHus

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/ieHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXeHHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha nHauKaTope HeT HAJIMHMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF1,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBTomaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHcaeT’, JaHHble Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuaorpadpom
COZIepXKUT MHOTO noMex; | HaIMYhMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcnoMoraTesbHOE MUTaHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy mojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HPUCYTCTBYeT
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He MoJlaHa, peryJasiTOP HAXOAUTCS B

pexxume “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepﬂoe NOAKJ/IDYEHH E

y6e,ﬂI/ITCH B IPaBHUJIBHOCTH
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HArpy3Ku IMOAKJ/IDYEHHUA HArPy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

11. TexHu4ecKoe 06C/IyKMBaHUE

11.1 TexHUYeckKoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
1IeCTh MecCsLeB U BKJIIOYAET B cebs:

A) KOHTPOJIb KpeIJIeHUsl perysTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peXKMUMa peryJsTopa.

12 MapkupoBKa peryJTopa

12.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHMUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3aLMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
13 YnakoBka 6/10Ka

13.1 YnakoBKa peryJisiTopa pou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.

14 TpaHcnopTUpOBaHHE U XpPaHEHUEe

14.1 PerynsiTop XpaHUTb B 3aKpbITbIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSIHHBIX ALIMKaX [IPU CJeAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

14.2 PeryssiTop B yHaKOBKe TPAHCIOPTUPOBATbH MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

14.3 TpaHcnopTUpOBaHHE [IONMYCKAeTCd BCEMU BHAAMH 3aKpPbITOTO TPaAHCIOPTA.
TpaHcropTHpoBaHHe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX
repMeTHU3UPOBAHHBIX OTCEKAX.

15 KoMIL/IEKTHOCTDb

TPM-3-C-TIUZA251-3T .ot e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T
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16 T'apaHTHIiHbIE 06s13aTE/IbCTBA

16.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0JIb30BaTeJIeM YCJIOBUM 3KCIJIyaTallUH, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTaXa.

16.2 B ciayyae BbIXOZa peryJjsaTopa U3 CTPOS B TedeHUe TapaHTUWHOrO CpoKa IpHU
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

16.3 F'apaHTHIHbIE 06513aTEbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBApUWHBIX YCJAOBHUAX, UCHBITAJU yZapbl MOJIHUU, MOXKAp WU [ApPYyrve 3KCTpeMaJibHble
YCJIOBUSL.

16.4 PeMOHT M cepBUC, B TOM 4YHMCJie TapaHTUWHBIN OCYIIECTBJSAETCA Ha NpeJNpUATHU
VM3TOTOBUTEJIA.

16.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MO>KHO 06PaTUThCS 10 aJipecy, YKka3aHHOMY calTe KOMINaHUuU: www.zvezda-el.ru
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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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Tab6siuna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-ITKUJ251-3T-40 360 | 390 | 414 | 560 | 525 | 174 | Boartwel M8 16
TPM-3-C-ITKU1251-3T-80 360 | 390 | 414 | 560 | 525 | 174 | Boate M8 18
TPM-3-C-IIU251-3T-125 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 24
TPM-3-C-ITKWJ251-3T-160 480 | 516 | 546 | 720 | 680 | 194 | Boatel M10 26
TPM-3-C-ITKU251-3T-200 560 | 602 | 638 | 840 | 790 | 194 | Boatbr M12 33
TPM-3-C-ITKU251-3T-250 560 | 602 | 638 | 840 | 790 | 194 | Boatbl M12 36
TPM-3-C-IIKWJ251-3T-315 760 | 802 | 838 | 1000 | 950 | 222 | Boatbet M12 48
TPM-3-C-ITKUJ251-3T-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatbet M12 50
TPM-3-C-ITKU251-3T-500 760 | 802 | 838 | 1000 | 950 | 222 | Boaret M12 55
TPM-3-C-IIKWJ251-3T-630 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 60
TPM-3-C-ITKW251-3T-800 760 | 802 | 838 | 1000 | 950 | 222 | Boatbet M12 64
TPM-3-C-I[IM251-3T-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTsl M12 75
TPM-3-C-I[IM251-3T-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTsl M12 85
TPM-3-C-1IM/1251-3T-1600 HanosibHbI# mkad 1600x800x400 120

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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