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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, UMeHyeMoro Jasnee no Tekcty “TPM-3-C-H”, “peryasatop” uau “ycrpoiicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHasHayeH [Jis PeryJMpoBaHUsl MEepPeMEHHOT0 HaIpsKeHUs B CEeTSX
220/380 B 50 I'm HA aKTUBHOW U AKTHUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 3a/JePXKKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycKka Nepuo/ioB.

PerysnaTtop Henb3sd WCNOJb30BaTh [ 3JEKTPONMUTAHUS MNpPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

1.2 Harpy3ska K pery/isaTopy NoJKJr4aeTcs Mo cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOrO ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisi 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3nuCcTOop Ha
nepejHell mnaHesnd I1Kada, TaK M JAUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) crangapTHbid curHai 4...20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHUPOBAHUSL.

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

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMILJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCledrnBaOLUX
HaJiexkHoe QYHKIIMOHUMPOBAaHKE YCTPOUMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTES
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Tabsnna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-C-H
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50T’y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH “3Be3/a“ c paboyel HEUTPaAIbIO
Hasimyre BBOJHOTO aBTOMaTH4Y€ECKOI0 Her
BBIKJIFOYATEJIs
Hasimyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS Ja
®a30BbIM, NPONYCKOM NEPUOI0B

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

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

CurHan ynpaBJieHUs

Peryupyrouun 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJieHuUs MukpomnpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!

nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHUE

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

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

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.

BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnanue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpPOHHAs1, paboTaeT TOJbKO Mepes MycKOM

3aLU,I/ITa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3amuTa: HECHMMETPHS BbIXOIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIeE
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE)

[=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
1 MuH

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUeE)

[ >=3Iun

TouHOCTb cTabUIU3aLUU IEWCTBYIOIIUX
CpeJHEeKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

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

Bpems cTabuin3alnuu TOKa, HANPSXKeHUs WU

MOIDHOCTH IIPHU CKa4YKe HallpAXKEeHUA CEeTHU UJIN

Harpy3ku Ha 10% B pexxuMe cTabUIM3aL MU

2..3 cek
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CTeneHpb 3alUILLEHHOCTH P41
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMU LEeNsIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 meca1eB

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3Ky — OHO Ha3bIBAeTCs CUJIOBBIM HAMpSKEHUEM; ApPyroe
HanpspKeHWe MCIOJIb3yeTcd [JIl [NUTAaHUA CUCTEMbl YIpaBJeHWs - OHO Ha3bIBAaeTCHd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PeryniaTop npeiHa3HavyeH [/ 9KCIJIyaTalluy B CJelyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 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 KOHleHcaluu
BJIAry;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.

BHemHuM BU/J pery/siTopa fpejcTaBjieH Ha pucyHke 3.1:
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PucyHnok 3.1 BHeluHu# Buj perysstopa

Ha nuneBo#l maHesiM pa3MellaloTcs 3J1IeMEHThI UHUKALUKY U yIIpaBJIeHHUs:
A) cBeToauof “Pabora”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KPUCTAINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;

E) pyyka BCTpOEHHOTr0 epeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUIHOTO OCTaHOBA.

BayTpu mikada pazMeniarTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/axKJeHHs;

B) muaThl cUCTeMbl yIIpaBJIeHUS;

") k1emMMHas kosoaka XT1 a5 MOAK/IIOYEHUS MUTAIOIEN CETH;

) knemMHas kosoaka XT2 paa nmoaxiatodeHusi HedWTpanu, XT3 - [ NOAKJIHOYEHUS
Harpy3Ky;

E) aBTOMaTHuyeckui BbikIo4YaTeab QF1;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIAATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

B kayecTBe peryJiMpymoLiero 3jeMeHTa B YCTPOMCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOAYJISl, KaXJbld W3 KOTOPBIX COAEPXKUT IO JABA THUPUCTOPA, COEJUHEHHBIX MO BCTPEYHO-
napaJsiiesibHOU cxeMme. Ha yinijeBoM nmaHes v pa3MelleHbl 3JieMeHThl UHUKAIUU U yIpaBJIeHHs .
BHemHMe mnpoBoJa M Kabeau A NOAK/IOYEHUs HANpsHKeHUsl CeTH, Harpy3kud U Leneu
yIpaBJieHUs BBOJAATCA B WIKad ¢ HWKHEH CTOpoHbL llenmu ympaB/ieHUsT M CUTHAJIU3AIUU
NOJKJ/I0YAITCA 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

HNHAWKATOP

OTobpaxaeT
IpPOrpaMMHUpPYyeEMBIX YCTABOK

TeKyllyde JlaHHble, peXUM pabOThl, 3HAYeHUS

[lepeMeHHBIN pe3UCTOP

“YupaBsienue”

YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM pexXuMe

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

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI

KHomnka “ABapuiiHoe

OTKJIIOYeHue”

ﬂ.ﬂﬂ HeMeOJIEHHOT O
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYalHUH.

CHATHUA BBIXOJHOI'O HAIPpAXEHHUA IPHU

3.4 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabjuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
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 N s coelMHEHUS C HEUTPAJIbIo

XT2 2(3) N sl coeIMHEHMs C HEUTPasibio

XT3 1 LA 51 coefiHEHUS C HArPY3KOU

XT3 2 LB Jlnsi coefiHEHMs C HArpy3KoH

XT3 3 LC Jlnsi coefHEHMS C HArPY3KOH

X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

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

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

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui aJis aHAJIOTOBOT0 CUTHAJIa YIIpaBJleHUs

X1 6 Ay g moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
NpOrpaMMHUpPYEMOro peJse

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro

peJsie
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X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOrpaMMHUpPYeEMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
x4 > P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJe
x4 8 P3
X4 9 H3 P3 ;lé)}lﬂel\/laﬂbHOGaMKHYTbII/I KOHTAaKT 3-ro NIporpaMMHupyeMoro

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

Harpyska mojk/io4aeTcss mo cxeme “3Be3zsa” ¢ paboyedl HEeWTpasbio B COOTBETCTBHUM CO
CXeMaMHU U3 NPUI0KeHHus A.

[Ipu coeuHEeHUHU 1O cxeMe “3Be3/a” ¢ paboyell HeNTpaJibl0 MaKCHMaJlbHble HaMpsKeHUs
Ha Harpy3o4yHbIX conpoTuBJeHUsaX Ra, Rb, Rc paBHbI ¢pa3HbIM HanpsikeHUAM TpexdasHoU ceTH(
HOMUHaJbHO 220 B).

IIpu BbIGOpe KaGesisi M LIMH CjJeAyeT y4ecTb, YTO NPH peryJiMpoBaHUU (pa3oBbIM
MeTO/J,0M, TOK B HEelTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0CO6eHHOCTh
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIo.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOH KoJioku 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 yHpaBJieHHSl OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.7 Bbi6op 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>” yBeJMYHMBAET 3HAUYEHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UCcTOpoM. HaxokJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYEHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOrO yIOpaBJeHUs B KayeCcTBe VIPAaBJAKIIUX CUTHAJIO0B MOTYT
NPUMEHSThCS:

A) ctaHzapTHbIM aHasoToBbIN curHai 0..10 B;

B) cTangapTHbIN aHasoroBbid curHad 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajlaHusl oTobpakaeTcs
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Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJIM3allMM TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

3.8 Hcnoab3oBaHUe GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJIKYEHHUS

[loBesieHue perysifTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTATEJNbHOTO HaNpsKeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJIw4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jibllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaTHhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.9 Bri6bop QyHKIMI NPOrpaMMUPYEMBbIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yIpaBJeHUs BbiBeJleHbl KOHTAaKTbl —Tpex
nporpaMMupyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBINOJHATh GYHKIUIO CUTHAIM3aTOpa C/eAYI0IHUX COObITH:

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

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus’.

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

10
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3.10 Bri6op crocob6a peryJrupoBaHus

BbIx0o/lHOe HalpsKeHUe PeryyisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HUXe. Bbri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZilHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHU 3aJlepXKKHU

oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToa:

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

B) noAxoAUT A1l peryJupoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTH CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MyCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKHe UCKaXKeHUs HalIpSKEeHUs CeTH;

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

Pa6ouuii nuks npu ¢pa3zoBoM peryJIMpoBaHUM NPe/CTaB/eH HUXKE Ha PUCYHKe 3.4:

A UBbix
100%
Max —m — — — — — —
Min — —  — — 1 —_——
-
0 -
Tryck TexHONOrM4YECKMIA LMK Teblkn
1M0M% - — —
Cwrnan 3agaHusa
T
0 -
Komanga “"Pabota”
-
0 i

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

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
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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 PexxyM cTabUAM3aUU TOKA

PerynsTop MoxeT paboTaTb B pexHMe CTabUJAU3aldM TOKa, B KOTOPOM CHUCTeMa
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).

3.11.6 PexxumM orpaHyUYeHHs HAPAKEHUSA
PerynsTop MoxeT paboTaTh B peXXUMe OTpPaHUYEHHSl HANpSKEeHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObI BbIXOJHOE HaNpshKEeHHEe Ha Harpyske He MPEBBICMJIO 33JJaHHOe 3HAaueHHe..
QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHueM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Hanpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.11.7 PexxyM cTabUIM3allMy HANPSXKEHUS

PeryasiTtop MoxeT paboTaTb B peXUMe CTaOUJIM3aL UK HANpsHKeHUs, B KOTOPOM CHCTeMaA
ynpaBJeHUs] aBTOMaTHUYeCKHM H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4TOObI MOAJEpP>KUBATh Halpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabuIM3al U HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajjaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJIOYAETCS W OTKJHOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexxyM orpaHUYeHUs MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJjaHHOe 3Ha4deHHUe..
@DyHKIMA BKJIOYAETCA U OTKJ/IKYAEeTCHd MNporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMMaJIbHOW MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexxyuM cTabuan3aMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOObl NOAJEPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CcTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpa, BpeMs CTabu/IM3aLuu
IIpU CKayKe CETeBOr0 HamnpsKeHWsA WAM Harpysku Ha 10% - 2.3 cex. CurHan 3sajaHud
oToOpakaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMupoBaHueM ycTaBkMu F17, a BelM4YMHAa MHUHUMa/JIbBHOM M MaKCUMaJIbHOM MOLHOCTEHN
3apaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).
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3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljesisieMasi B Harpy3kKe, peryJiMpyeTcsl 3a cCieT U3MeHEeHUs 4ucJa NePUo0B
CETEeBOTO HANpSDKEHHsS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
L

Linkn 1 Llnkn 2 Linkn 3

[

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUo/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapaKTepe
HarpyskKHu).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3o0K M
YPOBHS SIPKOCTH CBEeYEeHHs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHHME CKAYKOB HaNpsHKeHUs, 00YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

[) mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXHO IOSIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I').

HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIHOCTL, BblAeJdeéMad B HArpy3ke, NpAMO-

NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 3aJ,aHUS.
Pabounii [UKJ/I IpeACcTaBJeH HUXKe Ha pUCyHKe 3.6:
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A PBbix
100%

Max

Min
T
0 B
TexHoNnorM4eckuin LnKn
B e
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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 HuKHYe ¥ BepxXHUe npeJeJbl peryJupoBaHud
HuxHUM 1 BepxHUU Mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHhe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJMpoBaHUM MeTOJOM IPOIyCKa IepUOJOB OCYLIeCTBJIAETCSA
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).

JlMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.
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3.12.3 PexX”M orpaHM4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BBIXOZHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
dyHKUMA BK/IOYAETCS MyTeM NMpucBoeHUs GyHKUUM F17 3HayeHUs paBHOro 5, a BeJIMYMHA
MaKCUMaJIbHOM MOIIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexxyM cTabUaM3aI[MU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOOGBI MOAJAEPKUBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTb
CcTabuIM3an i MOLHOCTHU — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisTopa, BpeMs CTabuau3anuu
IIpU CKayKe CETeBOr0 HamnpsKeHUsA WIM Harpysku Ha 10% - 2.3 cex. CurHan 3agaHud
oToOpakaeTcs B KuJoBaTTax, HanpuMmep P3 = 10,0 kBt. ®yHKUUsA BK/IIOYAETCS MNyTEM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMaJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.13 Boi60op THIA HArPY30K

Perysatop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM HWJIM aKTHBHO-
MHAYKTUBHOU. Bbi60Op ocylecTBsieTcsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTHBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢paszoBoM cniocobe ynpasseHus( F7=0) peryaaTop caBuraet MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJbHO MOMEHTA Iepexo/ia 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3MPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTUBHYI Harpysky. PekoMeHJyeTcsi yCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHoCcTH MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XO[y, 3JIeEKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TAaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), noaToMy BbIGOp pekMMa aKTUBHO-UHAYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YyCTaHaBJMBaTb B CJydyae [OAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocJje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHHMe NPOINYCKOM MEepHOJ0B. 3a CcyeT IJIABHOrO CTapTa YAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHUYMBaHUsl TpaHCcOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsXKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.14 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsI paBHOro 1, Bce moJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJICKUeE 3HaYeHUsI PYHKLIUH.

3.15 3amuThI

B perysisiTope peasiMi30BaHbl CIeAYIOIIHE BUbI 3aIIUT:

A) 3amMTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOpPA ABJSETCS 3JIEKTPOHHAs. JJIEKTPOHHas
3al[UTa peau3yeTcs MyTeM ObICTPOH 06Pa6OTKH MUKPOIPOLIECCOPOM CUTHAJIOB, MOCTYMALIHUX
OT JaTYUKOB TOKa. [Ipy NpeBbIlIEeHUM MITHOBEHHOI'0 TOKa 3Ha4eHHs 3*IHOM MPOUCXOJUT CHATHE
YIPaBJASIOUMX HUMIYJbCOB C THPUCTOPOB, a Ha JAMCIVIEE OTOGPAXKaeTCs COOTBETCTBYHOIIEE
COOOIIeHHE.
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B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /Il  COXpPAHEHWUSs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU [JUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMMHa/IbHOE 3HAaueHHe TOoKa peryJsTopa. MuUKpompoleccop HenpepblBHO H3MepsieT TOKH
Harpy3Ky U HaKalJIMBAaeT 3HaYeHHe BPpeMsI-TOKOBOI'0 MHTerpaja U CPaBHHUBAET €ro C YCTABKOH,
IpY NMpPEBBIIIEHUN KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Jucnee coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs: Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexojuT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

[leperpy3o4yHasi cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecrneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcs MHUKpolpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKOTCS
BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUM BbIXOJAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITb BKJIOYEHA WJIMU OTKJIHYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaThIBaeT MPU BHIMOJHEHUH CIeAYIOIIUX YCIOBUM:

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

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/M4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 06yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3Ke,
HanpuMep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Kd U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTb’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJII0UEHA
nyTeM nporpaMMupoBaHus GyHKUUU F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISIETCSA 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydyae OTCYTCTBHUS OJHOU WJIM HECKOJbKUX $a3 WM B Cjlydae HX
“cnunaHuna”. 3almyUTa MOXeT ObITh BKJIYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
¢yukiuu FO92( cMm. nyHKT 7).

3.16 Hactpoiiku

B perysisiTope npeycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasbHO Ha
npeAnpUsATUUA U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMIJIUTyZe okoJsio 3*[H, rae
[H - HOMHWHa/JIBHBIUN TOK pery/aaTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [iBe
KOHTpoJibHble Touku “K3”. HampsbkeHue, uaMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejessieT
yCTaBKy cpabaTbiBaHUs 3auuThl o0 K3. O6bIUHO 3TO HanpshKeHUe cocTaBJisgeT okoJsio 2 B. [Ipu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUS HYXXHO 3TO HalpshKeHue
YMEHBIIUTb, [IJI1 Yero roJIOBKy PeryJIMpoOBOYHOro pe3uctopa R3 Hy»KHO moBopauyuBaTh NIPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpy6JieHuss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTh U
NIOBOpa4YMUBaTh roJI0BKY R3 1o 4acoBou cTpeJike.

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

- IPYU HaNpsDKEHUeE YCTaBKU Bhllle 2,5 B 3amydTa MoXKeT ObITh NOJIHOCThIO BhIBEJleHA U He
cpabaThIBaTh BOOOIILE;
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- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOILEM TOKE,
M3MEepEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJibHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HACTpoOMKe 3al[dThl, MOTOMY 4YTO 3al[dTa CpabaTbIBaeT IO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJUKO
aMIIMTYAHOe 3HaYeHHe TokKa( MUukK-pakTop). [lonbITKa 3arpyorUTh UM MOJHOCTbIO OTK/IIOYUTh
3amuTy OoT K3 MOXKeT NmpuBeCTHM K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHU JIONMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHHWe MTHOBEHHOr0 TOKa, a 3aBOJCKas HaCTpoMlka Kak pas
npejycMaTpUBaeT cpabaThiBaHUE 3AIUTHI AJis HeIPeBbIIIEHHUs 3TOTO MpeebHO-A0yCTUMOT0
3HaYeHHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCIJIaTHOM FapaHTUHHOM
006CTY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxoAsATcs € JaHHBIMH, 0TOGpaXkaeMbIMU Ha JUCILIee, MOXKHO IPOU3BECTH UX MOACTPOUKY. [li1s
NO/JICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIYKAaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy maaTel TPM-ZVEL AS. Pesuctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsA 0 HEOOXOJUMOCTH HACTPOWMKM NMOKAa3aHUM JATYUKOB TOKA ClaefyeT
MMeTb B BUAy cJllefiytolive GaKTOophbI:

- JAQTYMKA TOKAa MMeKT HEKOTOPYK Ha4ya/JbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble UW3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuyHoe 3HaueHue). Kiemu, He usMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO NIPOU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaATopa;

- HeBepHas HACTpOMKa MOXeT NMPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOA peryadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTeJb HMeeT INpaBO OTKas3aTb B 0OeClJIaTHOM TrapaHTUHHOM
006CIY>KMBaHUU.

B) [IlokasaHus HampshKeHUs Ha JUCIUIeE MOXHO B HeOOJIbLIUX  Mpejesax
NOJIKOPPEKTHUPOBATh C MOMOUIbl0 pe3ucTopoB R7-R9 Ha HmxkHed nsate TPM-ZVEL A6. R7
oTBeyaeT 3a NokasaHus HanpsbkeHuss Ua, R8 - Ub, R9 - Uc cooTBeTcTBeHHO. ['0JI0OBKU
pPEryJIMpOBOYHbIX PE3UCTOPOB [AOCTYNHbI C NpaBOM CTOPOHbI IaThl. [lpu u3MepeHUmn
HanpshKeHUs1 Heo6X0JUMO UCIO0JIb30BaTh MPUGOP, CIOCOOHBINA U3MEPSTh CpeJHEKBaZpaTUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax gosmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeiHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMmepswie TRUE RMS, MoXkHO MCII0/1b30BaTh
TOJIBKO MpPH CHUHYCOWJAJbHOM HaNpsHKEHWH, a NPU HECUHYCOUJA/JbHOM TOKe TaKhe KJellu
MOTYT JaTh MOTPelHOCTh u3Mepenus o 50%. PekoMeHayeTcs UCMOJb30BaTh Kjaeld GUPMBbI
"Fluke” nnu “Appa”.
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[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHUs.

3.17 Wcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHEe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKM3HU NepCcoHasia UK NopYeld UMYLeCTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXKaTUX 3TOM KHOMKHU pa3pblBaeTcs Liellb BCIOMOTATeJbHOTO MUTAHHUS, NPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUsl HA TAPUCTOPHI HE MOAA0TCS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMU 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0AUMO OTKJ/IYUTD PETYJATOP U NOJAKJII04YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJAb30BaHUE PETyJsATOpa B arpeCcCUBHBIX Cpejax C CoJep:KaHHEeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 TlopxkarodeHHWe, peryJMpoBKa UM TexXHHUYeCKOe OOCIyKHMBaHHe pPeryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Ilpu sKcmayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO06J0/aTh
Tpeb6oBaHus «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallMHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKHU 6€30MACHOCTHU MPU IKCILJIyaTalUU 3JEKTPOYCTAaHOBOK NOTPeOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IlepCoHasIa PeryasaTop J0JKeH ObITh 3a3eMJIEeH.

4.7 PerynsiTop He MOXeT OBbITh UCIIOJb30BaH KAaK Pa3beJMHUTEJIb I[eNU WU U30JHpYlolee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeJAcTaB/isgeT ONacCHOCTb JJs
nlepcoHaJjia UJiu 060py/l0BaHHUs, TO PEryasaTOp HEOOX0JUMO MOJK/IYaTh Yepe3 IpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

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

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:
A) ycTaHaBJIMBATh PEryJIATOP Ha HETOPIOYYI0 IOBEPXHOCTh;
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B) HeponycTUMO ycTaHaBJIUBAaTh PETyJATOP B MJIOXO BEHTUJIMPYEMBIX MeCTaxX U MecTax C
BBICOKOU TeMIlepaTypoOr OKpPYKarollel cpesibl;

B) npu yctaHOBKe HE06X0AUMO obecreynTh He MeHee 100 MM cBO6GOZHOTO MPOCTPAHCTBA
10 IepUMeTPY peryJsTopa.

5. MoHTax Ha 00'bEKTeE.
5.1 CieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTBb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3HW, IPe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

5.3 CeyeHue CUIOBBIX IPOBO/OB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL 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 MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, JJis 4Yero PeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoejuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JHUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MPOU3BOJUTCA IO CXeMaM,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIPaBHbIA HHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJKYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BrT;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIHU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHs BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) mopaTh HampspkeHHe Ha PeryJisTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHelN MaHe u
mkada A0/KHbI KPaTKOBPEMEHHO 3aropeThbCsl M MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPA3UThbCA HAANUCh TEKYILEeH MOJENU pPeryasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lajsee Ha AucIIee OTOOPA3UThCS HaANHUCh ‘TOTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.
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6.2 Ilo yMoJsiuaHMIO, pEryJsITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIEPOM C JIML€BOM MaHEeNH, BbIXOJJHOE HaNpsiXKEHNUE PEryJIUpyeTcs
$a30BbIM MeTO/OM, CHUTHaJl 3aJaHud MO0JAeTcs BCTPOEHHBbIM IepeMeHHbIM pPe3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE pPy4yKy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero NoOJIOXKEHUS [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpyske( JlaMnax HaKaJMBaHHUsl) U3MeHseTCs HallpshbKeHde B Ipejiesax OT
HYJIS1 /10 TIOJIHOT'O CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYeHUN YCTAaBOK OCYIEeCTBJAAETCA B peXHUMe
“IIporpaMmmupoBaHue”. UYTOObl BOWTU B 3TOT pPEXKUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocje 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

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

OZJHOM HAaCTPOMKHU K [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYyeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcss MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HapuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIUU, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
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[IporpamMmupyeMble QYHKIIMU peryJiATopa lepedyucsieHsl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

®yH- | Hapnuce Ha OnucaHue
KA HHAUKATOpEe
dyHkuum F1-F8 ABIAI0TCA 061MMM AJ1s1 BCeX PEXKMMOB
Omnpenenisier cnoco6 ymnpaBJieHUs: KoMaHJa “‘Pabora” mnomaeTca MeCTHO HJIH
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyMOJ1ep B N ‘D »
TyMOJepa “PaboTa” B mosiokeHue “Bka
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM
1 JOUCTAHIIUOHHO o
6 1 7 KJIeMMHOU K0J10/iK1 X1 mJaThl yripaBJieHUs
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HAaMPs?)KEHUEM
3HayeHHe Hagnucek [TosicHeHuMe
CurHaz 3ajaHUsl U3MEHSETCS] HAXKAaTHeM KHOMOK “>” U
0 KHOIIKH N won
HaxkaTue “>” yBesIMYMBaeT BbIXO/[HOE HATIPSIXKEHHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJlaHusl UW3MeHSEeTCS [OBOPOTOM PYYKH
nepeMeHHOr0 Pe3uCcTOpa, pa3MelleHHOr0 Ha JINIEBOU
1 BCTP.pe3UCTOP naHeJsu. [osioxkeHuUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHHUMAaJbHOU BeJIMYMHE 33/IaHUs, oJIoKeHue “Makc
- MAaKCHMaJIbHOH BeJIMYMHE 33/JaHHUSL.
CurHas 3a/laHus NOJIaeTCs BHELIHUM HanpspkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3alaHud nojilaeTcs TOKOM ynpanJjieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaJeHus 4-20 MA
CurHan 3afaHusl MOJAETCS BHELUIHUM IepeMeHHbIM
5 BHEII. pe3UCTOP | PE3UCTOPOM. PekomeHnayemoe 3HaueHHe
CONpPOTUBJIeHHUS 3TOro peaucrtopa 1..10 kOm
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANPSKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHHe Hagnuch IlosicHeHue
Eciyv mnpoBasn HanpspkeHUs [JWJICS MeHee 2 CeK -
BBIXOJIHOE HalpshPKeHWEe CKAayKOM BO3BpallaeTcsd Ha
0 BKJIIOUEHO NpeXHUH ypOBEHb.
Eciv mpoBan HampspkeHus Juauicsad OoJsiee 2 cek -
F3 aBT.BKJI IPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshPKeHWEe CKAayKoM BO3BpalllaeTcsd Ha
NpEeXHUH yPOBEHD.
1 OTKJIIOYEHO Eciv mnpoBasn HamnpspkeHWsi JJjidics 6ojee 2 CeK -
ABTOMAaTHYECKUH Iepe3anyCcK He MPOUCXOJUT; YTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”
OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCEX PEXXKHUMaX paboThI
F4 1-e pesie 1 crnas TOTOB Elpa6aTblBaH1;1e peJie IPOUCXOUT MPHU NePEXO/IE B PEKUM
['0TOBHOCTB
2 cenrtan PAEOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“PaboTa”
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CpabaTbIBaHUeE peJie IPOUCXOJUT NPU EPEXOIE B PEKUM

3 curHaja ABAPUS | ., )
ABapus
OnpepesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJsie
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
CpabaTbiBaHME peJie MPOUCXOJUT MPHU [ePeXO/Ie B PEXKUM
1 curdHaia 'OTOB | ,
F5 2-e pese ['oToBHOCTD'
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
2 curHaa PABOTA | . P » p p a p pexoae B p
Pa6oTa
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
3 curnan ABAPHA | P ; pesenp AT IPH TIEPEXOAC B P
ABapus
OnpepenisieT ycjioBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJse
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIDYEHO PeJjie HEaKTHBHO BO BCEX PEXXKMUMaX pabOThI
1 curnan TOTOB CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/Ee B PEKUM
F6 3-e pesie “T'oToBHOCTB”
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B PEXKUM
2 curuan PABOTA | D223t pEJIe NPOUCXOAHT HpH NEPEXoAe B p
Pa6oTa
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
3 curHaa ABAPUA | ., p M p p A p pexoae s p
ABapus
OnpenenisieT MeTO/ peryJIMPOBaHMs BBIXOAHOT'0 HANPsSXKEHHUs
3HayeHHe Hagnuchb [TosicneHue
F7 MEeTO/, per. > >
0 ¢$a3oBbIA @®a30BbId MeTO/, peryIMpoBaHus
1 np.Nepuoz, MeToz peryJiipoBaHUsl IPONYCKOM NEPUOL0B
3afiaeTcs XxapaKTep Harpy3Ky — aKkTHBHAs WM aKTUBHO-UHAYKTHBHas.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHBHas AkTtuBHas Harpy3ska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UH/. | aKTUBHO-WHJYKTHBHas. PekoMeHJyeTc HCNOJb30BaTh
JUIsl Harpy3ku ¢ cos ¢u<0,8 nmpu pazoBom ympaBiieHUH(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHcbopMaTop, 0OpH yOpaBJeHUHU MPONyCKOM
nepuojoB( F7=1)
3a/laeT napaMeTphl AJ1s1 MHAUKALMY B paboyeM pexKxuMe
0 LLUP WHuKanusl TOKOB, HANPSKEHUN U MOIITHOCTEN 1o da3am
1 [LU WHuKalusi TOKOB U HaNpsi>KeHU# no ¢paszam
F9 T 2 I,P WHauKkalnus TOKOB M MOIIHOCTeM no ¢aszam
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢paszam
4 I WHuKausa TOKOB 1o ¢asaM
5 U WHuKanus HanpsihKeHUH o pasam
6 P WHpukanus MouHocTel o dpasam
dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM meToje peryaupoBanusi( ¢yuknusa F7=0)
F11 IABH. VK BpeMs mnJ1IaBHOTO BbIXOJ|A HANpsPKeHWS HaA 3a/laHHbIA ypoBeHb. /lManma3oH 3HauYeHUU
-1y ¢yHknuu ot 0 go 25 cek ¢ marom 0,1 cek
F12 UIABH. BLIKI BpeMsa NJIaBHOTO CHW)KEHUs HaNpHKeHUsA [0 MHUHHMaJbHOrO 3HadeHUA. /[luama3oH
' " | 3HaueHudt dpyHkuuu ot 0 0 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUsI BbIXOJAHBIX HANPSKEeHHUSI U MOIIHOCTU B 3aBUCHUMOCTHU OT
yHpaBJSAIOIIET0 CUrHaMa(Ipyd YCJIOBHH, 4YTO HANpshHKEHWE CETH CHUHYCOUJAAJIbHO, a
Harpyska JIMHelHa)
3HayeHHe Hagnuchb [TosicheHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HampsbKeHUE MNpPsIMO MPONOPIHUOHATBLHO
CUTHaJIy ynpaBJieHUs
1 p Bbixo/iHas MOIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY

yHpaBJeHHUsI
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MuHMMa/bHOE 3HaUYeHWe CUrHaJja 3a/ilanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% a0

F15 | mwia.npesen 100%, Ho He 60Jiee 3HaYeHus dyHKUUU F16. [luckpeTHocThb 0,5%

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no

F16 | Bepx.mpesen 100%, HO He MeHee 3HaYeHus1 ¢yHKuH F15. luckpetrHoctb 0,5%

YHpaBIIeHI/Ie TOKOM HArpy3KH. CDYHKI_[I/IH BKJIFOYAE€T UJIK OTKJIIOYAET PEXKHUM OrpaHUYICHUA
TOKa HUJIN CTa6I/IJII/I3aLII/II/I TOKa.

3HayeHHe Hagnuch [TosicHeHue
0 OTKJL PexxuMbl OrpaHUYeHHUs UK CTa6UIM3AIMU OTKIYEHbI
1 orpanndeHue | | BKJIIOYEH peXKMM OrpaHUYeHUs TOKaA
F17 yIIp. TOKOM
2 Crabuausanus | | BkoyeH peXuM CTabU/IM3anuy TOKa
3 Orpanuyenue U | Bk/lo4eH pexxUM OrpaHAYeHNs1 HANpsSKeHUs
4 Crabunuzanus U | BkiatoueH pexXUM CTabWUIU3alMU HAaNpsiXKeHUs
5 orpaHuyeHue P | Bk/iloueH pexXUM orpaHUYeHUsI MOLHOCTHU
6 Crabusnzanusi P | BKJIOUeH peXXuM CTabU/IM3al My MOIHOCTH
OmpesenseT MHUHHUMajJbHOE 3HAauyeHHEe HaNpshbKeHUs Ha Harpyske B pexuMme
F19 H.npefen U | cTabuiusanuu HaNpspkeHUs. 3HadeHWe QYHKOUKM He MOXEeT IPEBBICUTb 3HAYeHUe
¢yHkuuu F20
OmnpepesisieT MaKCUMaJIbHOE 3HAUYEHUE HAMPSDKEHUS Ha Harpy3Ke B peKUMe OrpaHuYeHUs
F20 B. npegen U HaNpsDKEeHUs] WM CTAaOWJIM3alMU HampshKeHUs. 3HauyeHWe QYHKIUM He MOXKET ObITh

MeHbllle 3Ha4yeHUus: GyHKnuu F19

OHpeﬂeJIHET MHWHHUMAJ/IbHOE€ 3HAa4Y€HHE TOKA B HATPY3Ke B peKHUMe CTa6I/IJII/I3aU,I/II/I TOKa.

k21 H.nipejen | 3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIU F22

OnpefensieT MakCMMaJlbHOEe 3HAaYEHHE TOKA B Harpy3Ke B peXHMe OrpaHUYeHHs] TOKa
F22 B. ipeze | WM CTAaOUJIM3alMU TOKA. 3HaUYeHWe PYHKLHUHU He MOXKET MPEBbICHTh HOMUHAJIbHBIA TOK
perysiiTopa U He MOXKEeT ObITh MeHbllle 3HaYeHUs GyHKIuu F21

OHpeﬂeJIHET MWHHUMAJIbHOE€ 3HAa4Y€HHE MOIIHOCTU B HaAarpy3ke B peXHMe CTa6I/IJII/IBaL[I/II/I

k23 H.nipejen P MOIIHOCTH. 3HauyeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHue pyHKunu F24

OnpegenseT MakCMMa/JbHOe 3HaYeHHWe MOLIHOCTH B Harpyske B peXXMMe OrpaHUYeHHUdd
F24 B. lpesen P MOIIHOCTH WJIM CTabWJIU3alMU MOLIHOCTU. 3HayeHue QYHKIUU MOKET ObITb MeHblle
3HavyeHUs QyHKUMU F23

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynkuus F7=1)

OnpefnensieT BpeMsi OJIHOTO IIMKJIA peryaupoBaHus. [luana3zoH 3HayeHUH QyHKnuu ot 1

F26 UKJIL. peT. 210 25 cek c maroM 1 cek

MuHMMa/bHOe 3HaYeHWe cCurHaJja 3a/ilanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% g0

k27 | wmmxHnpenen 100%, Ho He 60Jiee 3HayeHus dyHkuuu F28. luckpetHoctb 0,5%

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no

k28 BEpX-IpeAes 100%, Ho He MeHee 3Ha4YeHus1 dyHKuuH F27. luckpetrHoctb 0,5%

OHpe,Z[EJIHeT MHUHHMaJIbHOE€ 3HAYE€HHWE€ MOLUIHOCTHU B HAT'PY3KE€ B pEXHUME CTa6I/IJ'II/I3a]_U/II/I

k29 H.mpeaes P MOIHOCTH. 3HaueHUe QYHKIUU He MOXKET PEeBbICUTh 3HauyeHue ¢yHkiuu F30

OnpejnesniieT MakCMMasibHOe 3HauYeHHWe MOIIHOCTH B Harpy3ke B peXXHMe OrpaHUYeHHUs
F30 B. ipenen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHue QYHKIMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKIuu F29

CDYHKL[I/IH BKJ/IIOYa€T UJIKM OTKJ/IIOYA€T TECTUPOBAHHWE HA HaJIMYHE€ Harpy3Ku U BHYTpE€HHEe
KOPOTKO€ 3dMblKaHHE TUPUCTOPOB

Fo1 KOHTPOJIB 3HayeHUe Hagnuch [TosicheHue
Harp. 0 BKJIIOUEHA 3anuTa BKJIOYeHa
1 OTKJIIOYEHA 3anuTa OTKJKYeHa
@yHKIIMA BKJIKYAET UK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | KoHTpob das 3HaueHue | Hagnuch [TosicHeHue
0 BKJIIOYEHA 3alyTa BKJAYeHa
1 OTKJIIOUEHA 3amyTa OTKJI4YeHa
F93 3amnura QyHKIMS BKIAYAET UM OTKJIKYAET 32Ty OT HECUMMETPHU TOKOB HAarpy3Ku
HECHUM. 3HayeHHe | Haanuch | [TosicHeHUEe
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0 15% 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 15%
1 25% 3amuTa cpabaThIBAaET NMPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3auuTa cpabaThIBAaeT MPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPU HECUMMETPHHU TOKOB Ha 50%
4 OTKJIIOY€eHa 3amuTa OTK/JII0YEHa
3anuch B 1aMsATh 3aBOICKUX HACTPOeK( 3HaYeHUH 10 YMOJTYAHHIO)
3HayeHHe Hagnuchb [TosicHeHue
0 et 3HayeHUs] BCeX MNPOrpaMMUPYeMbIXx QGYHKUUHA He
MU3MeHsIeTCsl
Bce  mporpamMMupyemble  QYHKLIMH  OPUHUMAIOT
3aBO/ICKHE 3HAYeHHUsl. ITH 3HAUEHHUs] PaBHbI:
DyHKIUs 3aBo/ickoe OyHkUs 3aBo/ickoe
3HauYeHUe 3HaYEeHHEe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBopa. HacTp. F4 1 F21 0
F5 2 F22 IHOM
1 Ja 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 FI1 0
F15 0% F92 0
F16 100% F93 0
8. UHAnKanua AaHHbIX HA AUCILJIee
B tabuinie 8.1 npuBe/ieHbl 0TOOpaXkaeMble Ha JIUCIJIEE JAaHHbIE /1Jis1 BCEX PEKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a cTpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBanue | F2 - curnan ymp.
2-11 CTpOKa 3HayeHHe QYHKIMHU U KPAaTKOe NMOsSICHEHHE
1-1 cTpoka BesinuvHa 3aaroniero curHana
2-9 CTpoOKa OTOOpaXKalOTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TeMmnepaTypa paauaTopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.
Pa6 OToGpakaeMble Ha JAuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
aboTd YTto6bl mpocMaTpUBaTh TOJBKO OJWH BbIOpAaHHBIA MapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HavaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHONKY "®”.
ABapus KoJ olIMOKU 1 ee Ha3BaHUE
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs

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

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
HHAUKATOpe
Harpy3ka He noJiK/JIl04YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/wuyeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE MOBEPXHOCTH
ol HeT Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COeJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Ecnu Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCTpoHCTBO He 06HAPYKUBAET HANPSKEHUE CETU
Bo3mo:KkHasi npuYnHa JenicTBUs
HanpsbkeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. NoJaHo HamnpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAKIYEHHUSs
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osbiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBLHOCTBIO GoJiee 2-X CeKyH/. JlasibHelllee MOBeJleHUe peryJsiTopa
Om3 Hannpt;(:ggnﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecam F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TemnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.
Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaseH BEHTUJISATOD | Y6eauThcs B HCIPaBHOCTH
OXJIAXKJEHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTUJIAIMOHHBIE
YKaJII03U KaJII03M OT NbLIK U Mycopa
Ow4 neperpen!
Perynstop pasMemieH B IJI0XO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM  WJIM  KApPKOM | OKPY’KaloIlero BO3/lyxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryistTop B  JApyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Harpy3ska He mnojk/juYeHa WIH | Y6eAUThCSA B IPABUJIBHOM
0)i1(3) HeCHMMeT'pHH NOJKJII0UeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
ToRoB: HapylieHne KOHTaKTa [IpoBEpPUTH KOHTAKTHbIE
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COeHEHHHA,; TIPpU HeO6X0ﬂI/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ COEANHEHUA
IMOATAHYTb

OGpBIB MPOBOJIOB, OGPBIB BHYTPH
Harpy3ku

[IpoBepHUTB 11eJI0CTHOCTb IPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKU”

CHUIbHBIA JucbasiaHc
CONPOTHUBJIEHUH Harpy3KH

[ToMepUThL COMPOTUBJIEHUS
Harpy3ox

CunbHBIN fucbasiaHc pa3

OTKJIIOYHUTh 3dlIUTY

BHyTpeHHss1 HEUCIIPABHOCTh

OTKJIIOUHUTD 3alllUTy UWJIH OTIIPABHUTD
B PEMOHT

KopoTkoe 3aMblKkaHHE Ha BBIXOJE
peryasiTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HasiM4yue MeX($pa3zHOTO KOPOTKOT0
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJTI0

CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MyCKa,
Ow?7 Koporkoe TOKH YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJLHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUe PeryJsaTopa;
ow10 Meperpyaka peryzasaTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3kKu

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaTop

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

HeBepHo 3anmporpaMMHpoOBaHa
¢yuknua 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%

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

MNOAKJIDYEHH e

neney ynpaBJieHUs

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

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

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeT omin60ok

PerynsaTop mnepexoiuT B

pexuM

“PaboTa”, curHan ymnpaBJieHUs

NPpUCYTCTBYET U HU3MEHAETCA, Harpy3ka IOJKJ/IIOY€Hd, HO Ha BbIXOze

HallpAXeHHUd HET

Bo3MoxkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepHUTH
THPUCTOPOB

HCIIPAaBHOCTb
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

HeT omin60ok

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

Bo3MmoxHag npuYMHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF1,
NpOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

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

Bo3MoxHasa npu4YMHA JencTtBus
BcnomoraresnbHOe nutaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYKe ToOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mojavye HampspKEeHHWs HA PEryJsTOp Ha Harpyske HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJAsTOP HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJIFOUEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE PETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A) KOHTpOJIb KpelJieHUs peryasaTopa

B) KOHTpOJIb 3/IEKTPUYECKHX COeIUHEHUH, MOATS>KKAa BUHTOBBIX COEJUHEHUH.
B) ypaneHue nblIx U rps3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTPOJIb TEMIIEPATYPHOI'O PEXKUMA PETYJIATOpA.

11 MapkupoOBKa peryJjaropa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:

A) Ha3BaHUe peryasaTopa;

B) 0603HaueHue NUTAIOLIEr0 HANPSXKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.
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12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

13.1 PerynsTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B oMeleHUU He JOJDKEeH COZepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsTop B ynakoBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

S 0 T O RN 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veerunveernreeersnreerseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKasaHHOMY calTe KOMNIaHUU: 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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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Tab6sinna b1 'abapyuTHBIE U IPUCOEAUHUTEbHbIE pPa3MepPhl, MM

HaumMmeHoBaHUe Al A2, A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-H-40 360 390 414 560 525 | 174 | BoaTtwel M8 16
TPM-3-C-H-80 360 390 414 560 525 | 174 | Boatel M8 18
TPM-3-C-H-125 480 516 546 720 680 | 194 | Boatet M10 24
TPM-3-C-H-160 480 516 546 720 680 | 194 | Boater M10 26
TPM-3-C-H-200 560 602 638 840 790 | 194 | Boatel M12 33
TPM-3-C-H-250 560 602 638 840 790 | 194 | Boatel M12 36
TPM-3-C-H-315 760 802 838 1000 | 950 | 222 | Boater M12 48
TPM-3-C-H-400 760 802 838 1000 | 950 | 222 | Boater M12 50
TPM-3-C-H-500 760 802 838 1000 | 950 | 222 | Boatel M12 55
TPM-3-C-H-630 760 802 838 1000 | 950 | 222 | BoaTer M12 60
TPM-3-C-H-800 760 802 838 1000 | 950 | 222 | Boater M12 64
TPM-3-C-H-1000* 760 802 838 1300 | 1250 | 282 | Bostel M12 75
TPM-3-C-H-1250* 760 802 838 1300 | 1250 | 282 | BosaTel M12 85
TPM-3-C-H-1600 HanosibHbIH mkad 1600x800x400

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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