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PEJIE SAWNTbLI OBUTATENA POL-02

BHUMAHMUE!
Lo usyyeHusi pykoeodcmea pere He 8Kkrdams!

HadexHocmb u OonzoseyHocmb pesie obecriedyugaemcsi He MOJIbKO Kayecmeom
perne, HO U rpasusibHbiM CObIOOEHUEM PEXUMO8 U ycrioeull 3KCrsyamauyuu, rnos3momy
cobnodeHue ecex mpebosaHul, U3OXEHHbIX 8 HacmosweM pykKkogoocmee rno
akcrinyamauyuu (P3), ssenisemcsi o6s13ameribHbIM.

B cesa3u ¢ cucmemamuyecku rnpoeoOuMbiMu pabomamu no CO8ePUIEHCMBO8AHUK
KOHCMPYKUUU U mexHosio2uu u32omoersieHusi 803MOXHbI Heborblwue pacxoxX0eHUst Mexoy
pPyKogoOCmMeOM [0 3KCrhflyamauuu u rocmassnisemMbiM u3denueM, He ernusiuue Ha
napamempsbl! U30esnusi, Ha yCrogusi e20 MOHmMaxa U aKcrisyamauyuu.

U30enue codepxXum 3s71eMeHMbI MUKPOS/IEKMPOHUKU, 03MOMY MepcoHasl OO/mKeH
npoumu crieyuarsbHbIU UHCMPYKMa)x U ammecmauuto Ha rnpaeo 8bIrnosiHeHusi pabom (c
ydemom Heobxo0uMbIX Mep 3auumsl om g8o30elicmausi Cmamu4ecko20 d/liekmpuyecmasa).
UHcmpyKkmaxx QosmKeH rnpoeooumesCcsi 8 coomeemcmeuu ¢ delicmeayrowumMm 8 op2aHu3ayuu

r1OJ1I0XKeHuUeM.
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PEJIE SAWNTbLI OBUTATENA POL-02

1 HASHAYEHWNE

Pene sawwntbl geuratena PAL-02 (ganee pene) ¢ uMpoBOM HAaCTPOMKOM U MHAUKALNEN
KOHTPONMpPYeMbIX NapamMeTpoB MpeaHasHadYeHo ANns 3awwmTbl TpexdasHbIX aCUHXPOHHbIX
anekTpogsuratenemn c HanpsbkeHnem nutaHmnsa 3x220/380 B ot nocneacteumit:

—  AnuTenbHbIX HEBONbLUMX Neperpy3ok no TOKy;

-  BonbLUMX UMMYSIbCHBIX Neperpy3oK (KOPOTKO3aMKHYTbIA POTOP);

—  MpEBbILEHNS YPOBHA aCMMMETPUN TOKOB (has;

- paboTbl C HeJoOrpyskon;

- TOKa yTeyku (NosiBNEHne yTeuykn Ha kopnyc npu paboTtatolemM anekTpoasuraTene);

= MOHWXEHMSI CONPOTMBIIEHNNA N30NALNN SNEKTpoABUraTeNs nepes nyckom;

- 3anunaHns KOHTaKTOB NycKaTens nepen nyckom;

- 0b6pbIBa ¢pas no ToKy;

— MpeBbILWEHNs AOMNYCTUMON TemnepaTypbl Harpesa (NpU YCTAHOBMEHHOM Ha Kopnyce
aneKkTpoaBuraTens u NoAKNIYEHHOM AaTumke TemnepaTtypbl).

Pene nossonget npov3BOAUTb KOMMYTaUMIO SMEKTPUYECKUX Lenen npu LOCTUXKEHUU
KOHTPONMpyeMbIMM NapameTpamu onpedeneHHblX, NpeaBapuTenbHO 3anporpaMMmnMpoBaHHbIX
ypoBHen. OAOHOBPEMEHHO, KpOME 3aWMTHbIX (YHKUMIA, pene UuMeeT BO3MOXHOCTb
MOHUTOPUHra crie4yoLmnx napameTpoB:

- notpebnsaemoro Toka no kaxgon gase (I, I, Ic);

—  HanpsbKeHUs U 4acToTbl NUTAKOLLEN CETU pene;

— TeKywen TemnepaTypbl anekTpogsuratena  (Npy  NOOKIOYEHHOM  AaTyuke
Temnepartypbl);

—  BeNWYMHbI aCMMMEeTPUN TOKOB (has;

- TOKa YTEeuYKu;

—  CONpPOTWUBMEHUS U30NAUMM AneKTpoaBuratens 4o nycka;

- BENWYMHbI IKBUBAsIEHTa TENNOBON AHEPINM;

- CyMMapHOro BpeMeHu paboTbl anekTpoasuratens (MoTopecypc).

Pene narotaBnmeaeTca B KNMMMaTUYECKUX UCNOSHEHUSX Y n T kaTeropum pasmelleHuns 3
no MOCT 15150-69.

Pene cootBetctByeT TpeboBaHusaM o6LWMX TexHuyeckux ycnosum no OCTY 3020-95
(TOCT 12434-93).

2 YCIIOBUA SKCTUTYATALINN

Pene moryT akcnnyaTMpoBaTbCs B Cneayowmnx yCrnoBusax:

— 3aKpblTble HeoTannMBaemble MNOMELEHUd, rae Temnepatypa W BNaXHOCTb
HEeCYLLIECTBEHHO OTNNYAOTCA OT TeMMepaTypbl U BAAXXHOCTU OKPY>KatoLLEero BO34yxa;

- AuwanasoH pabouux TemnepaTyp - oT muHyc 30 go nmoc 55 °C  npu BbIcoTe
mMecTHocTh Ao 2000 m Hag, ypoBHEM Mops (ans ncnonHenusa T - ot muHyc 10 go nntoc 55 °C);

— OTHOCUTEeSbHas BMaXHOCTb OKpyxarulero so3gyxa — 0o 98 % npu TemnepaTtype
nntoc 25 °C (ncnonHexne Y) n ao 98 % npu tTemnepatype nntoc 35 °C 6e3 koHaeHcaunn Bnaru
(vcnonHeHwne T);

- OKpyXawlas cpega He B3pbliBOOMNacHasi, He coaepaliasi TOKONPOBOASALEN MbISK,
arpeccrBHbIX ra3oB 1 MapoB B KOHLEHTPaUUAX, pa3pyLlatowmx n3onauno n Metansoi.

MexaHuyeckne BHeLlHME BO3OeWCTBYOLWME akTopbl COOTBETCTBYKT rpynne M7 no
FOCT 17516.1-90.

Mpn aTOM perne ycTonymBbl K BUOpaLMOHHBLIM Harpy3kam:

- B [AuanasoHe 4acToT oT 5 go 15 'y ¢ makcMmarnbHbIM yCKOpeHem 34,

- B AuanasoHe vactoT oT 15 go 60 'y ¢ MmakcMmanbHbIM YCKOPEHMEM 24,

- B auanasoHe vactoT oT 60 go 100 'y ¢ makcMmarnbHbIM yckopeHem 1g.

Pene Bblaepxunsator:

—  MHOTrOKpaTHble yaapHble Harpy3ku AnMTenbHOCTbLI0 OT 2 A0 20 MC C MakCUMarbHbIM
yCKOpeHuem 34,
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- MHOrokpaTHble yaapbl ANUTeNbHOCTLIO (2-20) Mc ¢ yckopennem 30 m/c? (3 g).
Pabouee nonoxeHne B NpOCTPaHCTBE — BEPTUKANbHOE MUITN FOPU3OHTarnbHOE.

3 TEXHUYECKME OAHHBIE N NMAPAMETPbI

Pene oTHOCUTCA K CTaTMyYeckuM pene MakCUmarnbHOro Toka C  ogHogasHbIM
onepaTMBHbIM NUTaAHUEM, LMMPOBOM MHAMKALMEN 3HAYEHUI KOHTPOMMPYEMbIX NapamMeTpoB U
nporpaMMmpyeMon OUCKPETHOM YCTaHOBKOW MOPOroB OTKMKYEHUA NpU  NPEBbILEHUN
A0NYCTUMbIX NAapaMeTPOB BXOAHbIX BO34ENCTBYHOLMX BENTUYNH.

M3meputenbHble TOKOBblE LENW pene pacCcyuMTaHbl Ha MNPSIMOE BKIIOYEHWE B Lienu
anekTpoaBuratenen ¢ HOMUHanNbHbIM TOKOM 40 5 A WMnNn 4yepes3 BHELLUHME M3MEpUTENbHbIE
TpaHcdopmaTtopbl Toka Tuna T - 0,66 (nnm nogobHblie), ¢ KoaddruneHToM TpaHchopmaumn B
AnanasoHe (10/5...1000/5) n knaccom TOYHOCTU He HUXKe, Yem 0,5.

BbixogHble uUenu 3awnTbl pene AOoSMkHbl paboTaTb COBMECTHO C KOHTaKTOPHbIMU
BbIKIKO4ATENAMWN UK APYTMMU YCTPOUCTBAMM, MPUCNOCOBNEHHBIMM K aBTOMATU4eCKon paboTe
n obnagarowmnmMmm  OTKNYaKLWen CrnocobHOCTbID AN  TOKOB  KOPOTKOrO  3aMblKaHUS
3awmiaemMon uenu.

3.1 Obwume napameTpsbl

HomuHanbHoe HanpsbkeHne nutaHua pene  Unut.How, HOMWHaNbLHON Y4acTOTOW
50 'y - 220B.

Mpeaenbl AONYCTUMbIX OTKITOHEHUI HANPSHKEHUS NMUTAHNS:

- BepxHun npegen - nioc 30% ot Unur.How,

-  HWXHWK npegen - MuHyc 35% oT Unut.Hom-

HomMuHanbHbIN BXOLHOM TOK BHYTPEHHUX TPaHCOpMaTOpPOB ToKa Mo Kaxaon dase - 5 A.

[nana3oH namepeHuss Toka BHYTPEHHUMU TpaHcdopmaTopaMn ToKa MO Kaxaon dase -
(0,1...50) A.

CpenHAs OCHOBHasi MOrpeLHOCTb N3MEPEHNS HanpskeHns 1 Toka (4o 5 A) - He Bonee
2,5 % + eanHuua mnaglwiero paspsaa.

Mpn ToKax cBbiwe 5 A NOrpeLHOCTb paccynTbiBaeTCs no popmyne

0 <(2,5 + lyusm/5 - Krp) % + eauHuua mnagwero paspsaga, (1)
roe o - NOrpeLlHoOCTb N3MEPEHNS, B NPOLEHTaXx,
Insm - amepsaembln Tok, A.
Ktp — 3anporpammMmnpoBaHHbIN KOIMULMEHT TpaHcdopMaLmu.

[Mpn MCnonb3oBaHUM BHELLIHUX U3MEPUTENbHbLIX TPAHCHOPMAaTOPOB TOKA K MOrpeLuHoCTH
cpabaTbiBaHNA pene no ToKy CyMMUPYeTCsl NOrpeLlHocTb, onpeaensemMas KnaccomM TOYHOCTU
NpUMeHAEeMbIX TpPaHCHOPMaTOPOB TOKA.

CpenHsisi OCHOBHas NOrpeLlHOCTb U3MEPEHNSA HANPSXKEHUS U TOKa K KOHLLY CpOKa CIyX0bl
He NpeBbIWaeT 4BONHOMO 3HAYEeHUSA NOrpeLUHOCTH, YKa3aHHOW BbILLE.

[ononHuTenbHaa MNOrpeLHOCTb U3MEPEHUST HANPSXKEHUS U TOKa OT TemnepaTypbl He
npesbiwaet 0,1% Ha 1 °C.

MorpelwwHocTb cpabaTtbiBaHUS BbiOEPXKEK MO BpEMEHU - He bonee 1 C.

[nanasoH namepeHus conpotmBnenunsa nsonsumm - (0,1...1,2) MOwm.

[MorpelwHoCTb N3MepeHNsa conpoTUBAEHUS n3onsaumm - He 6onee 0,2 MOm.

[nanasoH namepeHus 4actoTbl NUTatoLLen pene cetu - (45...55) Iy,

[MorpelwHOCTb N3MepeHnsa YactoTbl - He bonee 0,1 'u.

MorpelwwHoCcTb n3mepeHnsa temnepatypbl B ananasoHe (40...100)°C - He 6onee 4°C;

KonnyecTtBo gecaTudHbIX paspsgoB vHankatopa — 4: 1 paspsg — pexum, 3 paspsga —
3HaveHue.

KonuyecTtBo cBETOANOAHbBIX NHONKATOPOB - 9:

- PaboTa — nHgmMkaTop COCTOSIHMS OCHOBHOIO BbIXOAHOIO pene;

- Harpy3ku / lNeperpy3ku — nHoMKaTop TOKOBOW Harpysku / neperpysku;

- Heporpyska — nHankaTop XonocToro xoaa;
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- AcuMMeTpua - NHAMKATOP NPEBbLILEHUS aCUMMETPUM TOKa;

- YTeuka - MHOUKaATOp YTEYKMN Ha KOPMyC 3NeKkTpoaBuraTens Bo Bpemsi paboTbl;

- T C> - nHamkaTop nNpeBbILLEHMS TeMnepaTypbl;

- OrpaHuyeHue NyCcKOB - UHAMKATOP OrpaHUYEeHUs KONIMYeCTBa NOBTOPHbIX MYCKOB;
-  Wsonsauus - nHOMKaTop HapyLUEeHNUs1 CONPOTUBIEHMS N30NALNN;

- 3anunaHwue - UHAMKATOP 3anuUnaHnsi KOHTAKTOB KOHTaKTopa Unu nyckartensi.

3.2 [mManasoH HacTpoek napameTpoB MO TOKY

HacTpoiika koacbdmumeHTa TpaHcopMaumm BHeLHero TpaHcdopmatopa toka Kr - (1...200).

HacTponka HoMHanbHoro Toka asuratens lyom - (1...999) A.

HacTtponka nopora OTKMYeHnss Mo GroKMpoBKe poTopa (KoadduumeHTa neperpyskn no
TOKY) - (1,1...6,0) * lom..

HacTtporika nopora OTKI4eHNs No MUHUMansHoMmy Toky - (20...80)% - lhowm.

HacTtporika nopora OTKIio4eHUs Mo acuMmMeTpumn Toka Harpy3ku lacuwm - (20...50)% lcpegn-

HacTtporika nopora OTKMoYeHUs no ToKy yTeukn - (5...10)% lhowm

['McTepesunc no Toky, Heperynupyemsin - (4...6) %.

[VCKpeTHOCTb HACTPOeK Mo TOKY, B 3aBUCUMOCTU OT KOdppuumeHTa TpaHchopmaumm Kr:

- npu Ky=(1...2)- anckpetHocTtb 0,01 A,

- npu Ky =(3...20) - auckpetHocTb 0,1 A,

- npu Ky =(21...200) - gnuckpeTHOCTb 1 A.

3.3 [mManasoH HacTpoek napameTpoB MO CONPOTUBIIEHUIO N30NALUK

HacTtpowika nopora oTKno4YeHMs No CONPOTUBIEHMIO n3onaummn oo nycka - (0,2...1,0) MOwm.
MMcTepesunc no conpoTmeneHnto nsonsaumm - 0,2 MOm.

3.4 [nanasoH HacTpoOeK NapamMeTpoB Mo TemnepaType

HacTtpowika nopora oTknoyeHus no temnepartype — (40...100) °C.
MmcTepesnc no Temnepatype - 10 °C.

3.5 [InanasoH HacTpOeK BPEMEHHbLIX NapameTpoB

Hactpoiika BpemeHun 3agepXkn 0o nycka anektpoasuratens, tsagnyck - (1...30) c.

HacTponka BpemeHu nycka anektpoasuratens, tnyck - (1...300) c.

Hactporika BpemeHW  3agepXku O MOBTOPHOrO  Mycka  anekTpoasuraTens,
tSA,EI,.I'IOBT - (1 120) C.

Hactpoiika BpeMeHn 3agepXXKn OTKYEHUS N0 MUHUManbHOMY TOKY, taagxx -(1...250) c.

HacTtpoiika BpeMeHu 3adep>KKkn OTKIIOYEHNs MO aCUMMETpUK Toka, taagacum - (1...120) c.

HacTponka BpeMeHu 3agepkkn oTKo4YeHns no 6nokmposke potopa - (0,5...10,0) c.

HacTtpovika BpeMeHn BKMOYEHHOTO COCTOSAHMS (MMMyNnbca) pene neperpysku npu paborte
B MMynbCHOM pexume - (1...30) c.

HacTtpovika BpeMeHM BbIKNIOYEHHOrO COCTOAHMS (Nay3bl) pene neperpys3ku npyu paboTe B
nmMnynbcHom pexumme - (1...300) c.

Hactporika KonuyectBa aBTOMAaTMYECKMX MOBTOPHbLIX MYCKOB MOCMe aBapUNHOrMO
oTkntoyeHus - (0...100).

MpumeyaHue - MNpun neperpyske No TOKY BPEMS OTKMOYEHUS 3aBUCUT OT BPEMEHM Mycka
anekTpoaBuraTens u BeNUYMHbl KPaTHOCTU Neperpysku no TOKy.

3.6 lNpoune napameTpsbl

KommyTaumoHHas cnocobHOCTb BbIXOAHLIX pPerne B Lensix NnepemMeHHoro toka - He 6onee
250 B-A, AC-22 no ICTY 3020-95.
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Pene He paéT nNOXHbIX cpabaTbiBaHUW (3aMblkaHUI/Pa3MbIKAHUA KOHTAKTOB) Mpu
KPaTKOBPEMEHHbIX MNpOBanax W BCNSIECKax MNUTAKOLWEro HanpskeHust ONUTENbHOCTbI He
6onee 50 mc.

Pene ycTtonumBo K BO34ENCTBUIO NMOMEX, UMEIOLWMX creayoLlmne napameTpbl:

a) dopma BOMHbI — 3aTyxawwme konebaHua yvactotbl (1,0 = 0,1) Mlu, moagynb
ormnbatoLlen KoTopbix ymeHbllaeTcss Ha 50% OTHOCUTENBbHO MaKCMMaribHOro 3Ha4YeHUA nocne
3-6 neprnonos;

0) amnnuTyga nepBoro MMnynbca:

- NpuV NPOAONbLHON cxeMe noaknyeHus - (2,50+0,25) kB,

- npu nonepeyHon cxeme nogkntoyenms - (1,0 £ 0,1) kB;

B) 4acToTa NoBTOPEeHUs MMMynbCoB - (400 + 40) lMu;

r) BHYTPEHHEE COMpOTMBEHNE UCTOYHMKA - (200 + 20) Owm;

A) AnuTenbHoCTb ucnbltaHun - (2,0 £ 0,2) c.

MexaHnyeckaa KOMMYTaLMOHHAs M3HOCOCTOMKOCTb pene - He meHee 500 000 uwmknos.

KoMmyTaunmoHHas n3HOCOCTOMKOCTb pene - He meHee 50 000 ymknos.

ConpoTuBneHne n3onaumm:

- B XONIOOHOM COCTOSHUM MPU HOPMAanbHbIX KINMMATUYECKUX YCIOBUAX - HE MeHee
50 Mowm;

— B HarpeToMm cocTtodHun npu Temnepartype nnoc 55 °C - He meHee 10 MOw;

- B YCNOBMSIX NOBbILEHHOW BnaxHocTn 98% npu temnepatype nntoc 35 °C - He meHee
1 MOwm.

MoTpebnsemas MOWHOCTL B Anana3oHe NUTAaoLWNX HanpskeHun - He 6onee 5 B-A.

Bua, konn4ecTBO 1 TN KOHTAKTOB BLIXOAHbIX pene:

- pene K1 “Pabota” - 1 3ambikatowmn, 1 nepexnovaowmmn,

- pene K2 “ABapus” - 1 3amblkaloLLmn,

- pene K3 “MNeperpyska” - 1 3ambiKatoLL 1.

Cpok cnyxbbl pene - He meHee 8 ner.

Macca pene - He 6onee 1,6 kr.

AnuHa coegmHMTenbHOro kabena aatymka Temnepatypsl - (5 + 0,05) m.

[@abapuTHble MU yCTaHOBOYHbIE pasmepbl pene ans Boictynawowero (POL — 02 -1) w
ytonneHHoro (PAL — 02 -2) moHTaxa, a Takke pasMeTKa OKHa B NaHenu Ans KpenneHus nog
YTOMNMEHHbIN MOHTaX, NpMBeAeHbl Ha pucyHkax 1,2,3.

Cxema BHeLUHUX NOAKMNIoYEHN NpUBEAEHa Ha PUCYHKe 4.

MNpumep 3anucy obo3HavyeHUs pene npu 3akase U B AOKYMEHTauuu ApYroro usgenus
npuBedeH B NpurnoxeHun A.
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PucyHok 1 - FabapuTHble 1 yCTaHOBOYHbIE pa3mepbl pene
POL, — 02 -1 (BbICTYyNaOLLMNN MOHTAX)
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PucyHok 2 - [abGapuTHble 1 YCTAaHOBOYHbIE pa3Mepbl pene
POL, — 02 - 2 (yTONNEHHbIN MOHTaX)

QuH 757

19441 17

PucyHok 3 - Pasmepbl okHa B naHenun ansa kpennenus pene PAL — 02 - 2
(yTOnneHHbIN MOHTaxX)
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KnemmHas konogka XT1:

1 - Knemma NoaKMYEHNs Lenn n3aMepeHnsa n3onsaumm;
4-5 - KneMMbl NOAKITHOYEHNS HANPSHKEHNA NMNTAHNUS;
6-7 - KNneMMbI NOAKNIOYEHNA Lenu Ig;

8-9 - knemmbl nogxkntYeHus uenu Ig;

10-11 - KNEMMbI NOAKNIOYEHNA Lenn |a;

12 - knemma 3a3eMrneHus.

Pa3sbem XP3:

1-3 - noagknoveHne aatyunka TeMmneparypbl;

Pa3bem XP4:

1...5 — KOHTaKTbl BbIXOAHOro pene «PaboTay;
6,7 - KOHTaKTbl pernie «ABapusy»;

8,9 — koHTakTbl pene «[lleperpyska;

10,11 — kNnemMmbl Ons BHELLHEro Mnycka;
10,12 - KnNemMmbl ONa BKAKOYEHUS 2-CTYMEHW.

PucyHok 4 - Cxema BHELHUX MNOAKIYEHUN pene

4 YCTPOWCTBO PEJE

Pene wmeetr opgHohasHoe onepaTMBHOE MUTAHME C BO3MOXHOCTbIO
nuTalrLero HanpskeHus.. Bce anemeHTbl perie CMOHTUPOBaHbI BHYTPW Kopryca.
®PyHKLMOHANbHO pene coCTouT U3 Tpex BroKoB:
nUTaHus,
— ynpaBneHus 1 MHAMKauuu,
BXOOHbIX CUrHanoB.
CTpykTypHasa cxema pene npeacTaBineHa Ha pUcyHke 5.
Brnok nutaHua cogepXxut MMNynbCHbIM NpeobpasoBaTenb, obecnevYnBaoWnin BbIXO4HbIE
HanpsbkeHus + 5 B, + 24 B, + 300 B ans BHyTpeHHEro nuTaHns cxem.
Brnok BxoaHbIX curHanos obecnevmBaeT cOop M HOPMUPOBaAHME BXOOHbIX CUrHanoB A4S
MUKPOKOHTpOMMepa, a Takke YynpaBfieHne BbIXOAHbIMW pene Ans KOMMyTauun BHELIHWUX
uenen. fdatumk Toka (OT) npeobpasyeT m HopmupyeT pasHble TOKM anekTpoasuratens c
nomoLbo TpaHcopmaTopoB Toka. [Jatunk HanpskeHus (OH) noHwxaeT BxogHoe nuTarowiee
HanpsKeHne 0O YPOBHSA, Heobxoanmoro Anga uamepeHuin. [latumk namepeHnsa conpoTuBNeHus
nsonsaumn (W) npeobpasyeT conpoTMBNEHME W30MAUMM OO0 MycKa 3nekTpoaBuratens B
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dopmy, ynobHyio ana usmepeHun. Mogynb unamepeHus Temnepatypbl (T) ocywiecTBnsieT
CBA3b MeXAY MUKPOKOHTPOMMNEPOM U BHELLHUM UHTErpanbHbIM aTYMKOM TeMnepaTypbl.

B ©Onoke BXxoOHbIX cCuUrHamoB Takke HaxogaTtcsa BbixogHble pene  K1...K3,
OCyLLeCTBNALWMe CBA3b W YynpaBrneHne BHELWHVMW KOMMYTAUMOHHBLIMX YCTPONCTBaMU
anekTpoasuraTens.

[ByxuBeTHblIe CBEeTOANOAHbIE UHAUKATOPbI

PaboTta — cocTosiHMe BbIXOAHOro perne ynpasneHus K1:

— 3efleHbIn UBET — pene BKMNIYEHO, HOPMarsibHbIN PEXUM,

— KpacCHbIN LBET — pere OTKNI0YEeHO, aBapUMHbIA PEXNM.

Harpy3ku /leperpy3ku — coctosiHus pene aBapumn K2 n neperpysku K3:

— HEeT CBeYeHust — HeT Harpysku, pene K2, K3 oTknioyeHo, HopMarbHbI PEXNUM,;

— 3efieHbIn UBET — Harpyska B Hopme, pene K2, K3 oTkno4yeHo, HopMarbHbIN PEXnM,

- MUralwmn KpacHbln UBET — Havano neperpyskn, pene K3 BkOYeHO wnu
nepuoauyeckn nepekntioyaeTcs, Hayano aBapunHOro pexnva,
— MOCTOSIHHOE CBEeYeHWe KpacHbiM LBETOM — neperpyska, pene K2 BKkYeHO

NOCTOSAHHO, K3 — OTKNIOYEHO, aBapUNHbBIN PEXUM.

OpHouBeTHbIe CBeTOAUOAHbIE MHAUKATOPbI

Henorpyska — KOHTPOJIb MUMHMMAJIbHOIO TOKa 3NneKTpoaBuraTend.

- MUrarLnn pexmMm — TOK OJaneKkrtpoaBuratena HWKe nopora HaCTpOI7IKI/I 3BEHA
MUHUMalribHOro TokKa, Ha4arno aBapVIVIHOFO pexunma, BKIYeHa 3aaep’Kka Ha OTKIHYeHune no
MWHUMalribHOMY TOKY;

— NOCTOAHHOE CBe4YeHne — OTKI4YeHne no MMHNMMaribHOMy TOKY, aBapMVleM pexunm.
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PucyHok 5 — CTpykTypHas cxema perne
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AcnmMmmeTpusa — KOHTPOSb OTKITOHEHUS TOKOB (ha3 OT CPeAHEro 3HAYEHUS:

- MUrawLwWmn pexmnumMm — OTKIIOHEHME TOKOB (a3 OT CpedHEero 3Ha4yeHUsa HuXKe nopora
HaCTPOMKM 3BEHA acMMMETPUM, Hadano aBapuUMHOINO pexuma, BKOYEeHa 3adepXka Ha
OTKIMOYEHME MO aCMMMETPUN TOKOB;

— MOCTOSIHHOE CBEYEeHME — OTKITHYEHNE NO aCUMMETPUM TOKOB, aBapPUNHbBIA PEXNM.

YTeuka - KOHTPOSib YPOBHS TOKA YTEYKM Ha KOpPMyC 3neKkTpoasuraTensi: NOCTOSIHHOE
CBeYeHMEe — TOK YTEYKM BblLLE NOpora HAaCTPONKN, aBapUNHbBIA PEXNM.

OrpaHuyeHne mNycCKOB — KOHTPOSfb KOMM4YeCcTBa MOBTOPHbLIX MYCKOB: MOCTOAHHOE
CBeYeHne — paspeLleHHOe KONMYeCTBO NOBTOPHbIX MYyCKOB MCYEPNaHO, aBapUHbLIA PEXMUM.

N3onaumua — KOHTPONb COCTOSIHUS U30NALMM drekTpoaBuraTenst 40 nycka: nocTOsiHHOe
CBeYeHME — CONPOTMBIIEHNE U3ONALMN HUXKE NOPOra HaCTPOMKK, aBapUNHBIA PEXUM.

3anunaHne — KOHTPOJSib COCTOSIHUSI KOHTAKTOB KOHTaKTOpa WM nyckaTtens [o nycka
aneKkTpoaBuraTens: NOCTOSIHHOE CBEYeHMe — MPOWU3OLLNO 3anuMnaHue MUHMMYM OHOro u3
KOHTaKTOB, aBapUNHbIN PEXNM.

T C > — KOHTPONb TEMMNEepaTypbl ANEKTpoaABUraTenNs:

- Murawwmn pexmm — Temnepatypa Ha 10 °C Hwxe HacTpOMKM nopora OTKIIHYEHUS,
Ha4yano aBapuMMHOIO PEXNMA;

— MOCTOSIHHOE CBeYeHMEe — OTKMYEHME MO MPEBbILEHUIO TemnepaTypbl, aBapunHbIn
PEXUM.

5 NMPUHUNIM PABOTbI PENE

Mocne nogaun HanpsbkeHus nuTaHus Ha knemmbl 4...5 konogkn XT1 (pucyHok 5),
BbIxogHOe pene ynpaBneHns K1 OTKMYEHO M ero KOHTaKTbl Haxo4ATCs B MCXOAHOM
COCTOSIHMK. [1pK OTCYTCTBUM 3anMnaHUsA KOHTAKTOB NMycKaTens Unmn KoOHTaktopa n OonyCTUMOM
COMPOTUBMNEHUN U3ONALNN INEKTPOABUraTeNs vYepes 3anporpaMmMmpoBaHHOEe BpeMs 4O nycka
pene K1 BkntovaeTcs 1 3axuraeTcs 3efieHbIM LLBETOM CBETOAMOAHLIN HAaMKaTop PaboTa.

Mpn nycke anekTpoaBuraTens 3axuraetcs 3efieHbiM LBEeTOM CBEeTOAMOAHbIN UHOMKAaTOP
Harpy3ku /Meperpy3ku. Ha Bpems nycka 6nokmpyeTcs pabota 3BeHa 3awuTbl N0 6N1OKNpOBKE
poTopa.

Bo Bpems paboTbl anektpoaBuratensi perie MNOCTOAHHO KOHTPONMpyeT YpPOBHU
npoTeKkawLwWmnx gasHbIX TOKOB, aCMMMETPUIO MPOTEKalLWMX TOKOB, TOK YTEYKM Ha Kopmnyc,
n3mepsieT TemnepaTypy anektpoasuratens (nNpyv NOAKMIOYEHHOM OaTyvKe) U CpaBHMBAET C
noporamv NPOrpamMMHbIX HACTPOEK.

[Mpn oBHapyXeHMM HEeCOOTBETCTBUSA U3MEPEHHbIX YPOBHEW MOporaMm HacTpoek, pene
BKIMOYAEeT COOTBETCTBYIOLLYO MUraloLLy0 MHAUKAUWIO U BKINOYAEeT COOTBETCTBYIOLWINN Tanmep
3alePXXKM Ha OTKINIOYEHME.

[MToO OKOHYaHUM 3afepXKU BpeMeHW U MPoJoSIKaKWeMCa MpeBbIeHMM nopora
HaCTPOWMKKW, perne OTKMNoYaeT BHYTpPeHHee pene ynpasneHus K1, 3axuraeT COOTBETCTBYHOLLUN
CBETOAMOOHbIA WHOMKATOP aBapuuM W BKYaeT BHYTpeHHee pene asapum K2. [lpu
ncyeprnaHMmM  NMMUTa  NOBTOPHBIX  MYCKOB — 3aXuraeTcs  CBETOAMOOHbIA  MHAWKaTop
OrpaHuyeHue nyckos M NPOUCXOAUT 3anoMuUHaHWE BCEX W3MEPEHHbIX 3HaYeHUN
KOHTPONMMpPYEMbIX NapamMeTpPoB Ha MOMEHT OTKIIOYEHUS.

CoxpaHeHHble B NamMsaTV U3MEPEHHble 3HAa4YeHUs TOKOB (pa3s, HarnpsbkeHwe nuTaroLlen
perne ceTW, acUMMETPUM TOKOB, YTEYKM U TemnepaTtypbl 3feKTpoaBuraTesili  MOXHO
nocMOTpeTb B pexume wuHaukaumm. CoXpaHATCS WU3MEpPEeHHble 3HadYeHus [0 WX
NPUHYANTENBbHOIro cbpoca onepaTopom UNKn 4O OTKIYEHNA NMUTAHUA pere.

Ecnu B TeyeHnn 30 MUH. KONMYECTBO MOBTOPHbLIX MYCKOB, CBA3aHHbLIX C aBapUWHbIMU
OTKMIOYEHUSIMXU MO KaKOMYy-NIMBO M3  KOHTPONUPYEMbIX MapamMeTpoB, He AO0CTUrOo
paspeLLeHHOro KonuyectBa (OrpaHWYyeHne MyCKOB He HacTynuno), TO Toraa MnpouCXOauT
BOCCTAHOBMEHNE  M3HAYanbHO  3anporpaMMMPOBAHHOIO  KONMMYeCcTBa  paspeLleHHbIX
NOBTOpPHbIX NyckoB. Mpu 0bpbiBe a3 No TOKy TakMep 3a4EPXKKN HE BKITHOYAETCSH, pa3MblkaHne
KOHTAKTOB BHYTPEHHero perne ynpasneHus K1 n oTknoyeHne anekTpoasuratensd nponcxogut
yepes3 1c.
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N3mepeHne n oTobOpaxeHwe Hanps>keHUs W 4acTOTbl MUTAlOWEN pene ceTu HOCUT
MHGOPMAaLIMOHHBIN XapakTep.

Cxema 3awmTbl anekTpoasuratensd MoxeT ObiTb NOCTPOeHa No ABYM BapuaHTam.

BAPUAHT 1. MNpamoe BkNoYeHWe pene 3awmtbl ABUratens B UaMeputenbHble TOKOBbIe
uenu. [aHHbIM BapuaHT pacnpoCTpaHsaeTCs Ha ABuratenn ¢ HOMUHarbHbIM TOKOM OO0 5 A.
Cxema npsiMOro BKMOYEHUS pene npeacTasnieHa Ha pucyHke 6a.

BAPUAHT 2. BknioyeHue pene sawuTbl ABUraTtens B U3MepUTESNbHbIE TOKOBblE Lienu
yepes BHeLUHWE mnamepuTenbHble TpaHcdopmaTopbl Toka (Tuna T - 0,66). JaHHbin BapnaHT
pacrnpocTpaHsieTcsl Ha ABUraTenu ¢ HoMuMHanbHbiM TokoM A0 999 A. Cxema BKIOYeHUs pene
yepes BHeLUHWe u3MepuTesibHble TpaHcopmaTopbl NpeacTaBreHa Ha pucyHke 66.
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FU — 3awmTHble npegoxpaHnTenu;

K1 — anekTpoMarHUTHbIN NycKaTenb;

S1 — BKNOYEHMNE aNeKTpoaBuUraTens;

S2 — nepekntovatenb aBTomatudeckasi / pydHas pabota (A /P);
S3 — OTKMYEHNE AneKkTpoaBuraTens;

S4 — BkntoyeHne / OTKNIOYEHNE perne BHELUHUM CUTHANOM.

PucyHok 6a - Cxema npsamoro BkritoveHuns pene (BAPUAHT 1).

MpumeyaHne - Ecnu HeT HeoBXOOAMMOCTM BKITHOMEHUSA /OTKMIOYEHUS perne BHELIHUM
curHanom ynpasnenus, BbiBoabl 10,11 pasbema XP4 Heob6x0anmMo coeanHUTb NePEMbIYKON.
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FU — 3awmTHble npegoxpaHnTenu;

K1 — anekTpoMarHUTHbIN NycKaTenb;

S1 — BKNIOYEHNE aNEeKTpoaBUraTens;

S2 — nepeknoyaTens aBTomatmyeckas / pyvHas pabota (A /P);
S3 — OTKMYEHNE AneKTpoaBUraTens;

S4 — BknroyeHne / OTKNIOYEHNE pene BHELWHUM CUTHANoM;
TA — BHeLWHME n3amepuTernbHble TpaHcdopMaTopsbl.

PucyHok 66 - Cxema BKNtoYeHMs perne Yyepes BHELHNE N3MePUTENbHbIE
TpaHcdopmaTtopbl (BAPUAHT 2).

MpumeyaHne - Ecnu HeT HeobBXOOAMMOCTU BKITHOMEHUSA /OTKMIOYEHUS perne BHELIHUM
curHanom, BeiBogpl 10,11 pasbema XP4 Heo6XxoaMMO COeaNHNTE NEPEMBIYKON.

5.1 Pexum neperpysku no Toky

Mpn neperpyske MO TOKYy BpeMs 3aJepXKU OTKMIOYEHUA 3aBUCUT OT BPEMEHU MyckKa
anekTpoaBuratens, BENUYUHbI NeperpyskM Mo TOKY, a TakkKe OT BenMYMHbl OCTaTOYHOro
SKBMBaneHTa nony4YeHHon TENSIOBON IHEPTUKN OT NpeablayLLnX neperpy3ok (PUCYHOK 7).

Pene wmogenupyeT oKBMBaneHT TrMONYYEHHOW U pPaCCEAHHOM TENSIOBOM 3HEpruu
anekTpoasuratenem. ToKu anekTpoaBuraTens, Bbllle HOMUHANbLHOIO TOKa, BbI3bIBAOT Harpes
0OMOTOK M npupaLleHne KonuyecTsa TEMSOBOW SHEPIUN, @ TOKU HMXE HOMMHANbHOMO ToKa —
AaloT BO3MOXHOCTb MEANEHHO pacCcemBaTb TEMMOBYKD 3HEPIrUIO, MOHWXKAA NPy 3TOM OOLLYHO
TemnepaTypy anektpogsuratend. Obnactu TOKOB BOAN3N HOMUHANBHOIO TOKa MPaKTU4ECKM
He HarpeBaloT M He OXJlaxaalT ABuraTternb.

Pacuyer mMakcumanbHOro KonmuyectBa TennoBoM  3Heprn  Qt,  HaKOMNSIEHHOW
anekTpoaBuratenem, Be4eTca NOCTOSTHHO U B Crlydae YacTbIX Neperpys3ok no Toky (Hanpumep,
PYYHbIX MYCKOB/OCTAHOBOK 3fieKTpoABUratens) npoucXoauT CyMMUPOBaHME  BESIMYMH
OCTaTOYHOro 3KBMBAreHTa NosflydeHHOW TErnmnoBOW SHeprun OT npeablaywunx neperpysok, Tak
Kak NonyyYeHHas TensoBasi 3Heprus He ycnesaeT paccenmBaTbCs.

MakcumanbsHoe KoOnmMyecTBO TennoBon aHeprumn Qr, KOTopoe MOXEeT MIHOBEHHO HaKOMUTb
anekTpoaBuratenb NpuM  OOHOPA30BOM Neperpyske npu HOpManbHOWM TemnepaTtype,
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NPOMOPLIMOHANbHO MNPOM3BEAEHUIO KBajpaTa ToKa neperpyskn W BpeMeHW BO3OEeNCTBUSA
(cbopmyna (2)): ,
Q1 ~ Inep” - Trep, (2)

raoe Qr - MakcMmarnbHOe KONMYeCcTBO TEMSOBOW SHEPIUN,
Inep — TOK neperpysku, A,
Trep - BpEMSA BO3AENCTBUSA, C.

N3 hopmynbl (2) crnepyeT, 4TO BpeMSA OTKIHOYEHUS anekTpoasuratensa no neperpyske
NponopLMOHanbHO  AOMYCTUMOMY  KONMYecTBY TennoBow aHeprum QT u obpaTtHo
nponopunoHanbHO KBagpaTy Toka neperpg/skvl (cbopmyna(3)):

Totkn ~ Qr/ Inep”, (3)

roe Totkn - BPEMS OTKITHOMEHUS AnekTpoaBuratens, c;

Qr - MakcMmarnbHOe KONMYeCcTBO TEMSIOBOW 3HEPIUN,
Inep — TOK neperpysku, A.

MakcumanbHoe KONM4YecTBO TennoBoW aHeprun Qt SBRSeTCsa KOHCTaHTOW  Angd
KOHKpeTHOM moaenu anektpogsuratens. OHO 3aBUCUT OT €ro KOHCTPYKTMBHbLIX OCOBEHHOCTEN,
CUCTEMbI OXNaXOEHUHA, U B OCHOBHOM - OT €ro 9f1eKTPOMEXaHNYeCKON MOCTOSIHHON BpeMEHM
UM BPEMEHU NycKa aneKkTpoasuraTens.

KOHCTaHTbl MakCMmaribHOro KonmyecTBa TEMnsIOBOW 3HEPrun And anekrpoasuratenen B
3aBUCMMOCTM OT BPEMEHM NMyCcKa npuBeaeHbl B Tabnuue 1.

Tabnuua 1

KoHcTaHTa MakcumarnbHOro KonmyecTtaa

Bpewms nycka anekTpoasuratens, ¢ y
P y oA TennoBow aHeprun Qy

30

75

120

180

255

270

280

290

Ol NOO|OAR|WIN|I~

295

(10...300) 300

3aBMCUMOCTb BPEMEHM OTKIMIOYEHNS 3reKTpoaBuraTenisa npu neperpyske n BpemMeHu
paccenBaHus TENNoBOW 3HEPrnun OT KO3 PULMEHTa Harpy3Kku npeacTaBieHO Ha PUCYHKe 7.
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PucyHok 7 -- 3aBUCUMOCTb BPEMEHM OTKITIOYEHMS NEKTPOABUraTENs Npu neperpyske n
3aBMCUMOCTb BPEMEHM paccenBaHWs HaKOMMEHHOWN TEMNMOBOW 3HEepPrum oT KoadduumneHTa

Harpysku.
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Bonee To4HO Bpems OTKNIOYEHUA aneKkTpoaBuraTenis Nnpu neperpyske paccynTbiBaeTcs
no goopmyne
TOTKJ'I = QT / KI'IZ, (4)
rae Q- MakcMmanbHOE KONIMYeCTBO TEMMOBOW SHEPIuK,
Kn — koo pmumneHT neperpysku.
KoadhdomumneHT neperpysku paccumtbiBaeTcda no goopmyne
K= ||'|Ep/ IH, (5)
roe Inep — TOK neperpysku, A;
|4 — HOMWHAanNbHbLIN TOK, A.

Mpy QOCTUXKEHUM BENUYNHOWN TOKa ANEKTPOABUraTensa ypoBHS Bbllle HOMUHASTbHOIO TOKa
aneKkTpoaBuraTens, BKMIOYAeTCA 3ajepXKa BKIOYEHUS 3BeHa neperpysku, O Yem
CBMAETENbCTBYET MUMAKOLLNIN PEXNM KPaCHbIM LIBETOM CBETOAWMOAHOrO MHAaMkatopa Harpy3sku
IMeperpy3kun, a Takke BKIoYaeTca pene neperpyskn K3.

Mo ncteyeHMM BpeMeHU 3adepXKu U NpoJosKaltoWencsa neperpyske pene OTKAYUT
BHYTpPeHHee pene ynpasneHus K1, oTknounT pene neperpyskn K3, BknounT pene aBapum K2
, @ TaKkKe MOCTOSAHHbIA PEXMM CBEYEHUS KpacHbIM LBETOM CBETOAMOOHOro uHAMKaTopa
Harpy3ku /Meperpysku.

5.2 Pexum 6n10KkMpoBkn potopa (KOPOTKO3aMKHYTOrO)

Ana cny4aes, korga anekTpoasuratenb ynpasnseT MexaHusmamu, KPUTUYHbIMU K
paspyLleHUIO NMpu Harpy3ke CO CTOPOHbI Barna 3rfiekTpoaBuratens, B pene npegycmoTpeHa
YyHKUMA 3alMTbl OT TOKOB KOPOTKO3aMKHYTOro potopa. [lpu yBenuyeHun 3HayeHus Toka
anekTpoasuratena OO BeNWYUHLI, PaBHOW 3anporpaMMMpPOBAHHOMY HOMWHASIbHOMY TOKY,
YMHOXXEHHOMY Ha 3anporpamMuUpOBaHHbIA KO3(PMULMEHT neperpyskn, BKIIKOYaeTCca 3agepxka
BPEMEHN OTKIOMEHNA MO 3BeHY ONOKMPOBKM poTopa, pene neperpy3kn K3 1 murarowmmn
PEeXUM KpacHbIM LiBETOM CBETOAMOAHOro nHavkatopa Harpy3sku /Meperpy3sku.

Mo ncreyeHnn BpeMeHn 3afepXKn 1 NpoaorKaroLenca neperpyske rno ToKy Ha ypoBHe
KOPOTKO3aMKHYTOro poTopa pene OTKIYUT BHYTpeHHee pene ynpasrneHus K1 u pene
neperpyskn K3, Bkrouut pene aBapym K2 n 3axokeT MOCTOAHHbIM CBEYEHUEM KpacCHbIM
LBETOM CBETOAMOAHbBIN MHAaMKaTop Harpy3ku /Tleperpy3ku.

®PyHKUMSA 3aWwnTbl N0 BNOKMPOBKE poTopa (0T TOKOB KOPOTKO3AaMKHYTOro poTopa) 1 BpeMs
ee 3aJepXXK1 BKIMYaTCA U HacTpamBatoTCsa Npy NporpaMMmnpoBaHum.

Ha pucyHke 7 nokasaH npumep M3MEHEeHUs BpeMEeHU OTKIIYeHUs npu KoadduumeHTte
Harpy3ku (KH), paBHOM 2, nNpu BKNHOYEHHON (PyHKLMM BIOKMPOBKM poTOopa U BblIbope BpeMEHU
3agepxku (T3), pasHon 0,5 c.

5.3 KoHTponb ConpoTUBRNEHUS U30MALUN INEeKTpoaBUraTens

YpoBeHb [OMyCTUMOro COMPOTUBMEHUS M30NAUUM nepeq MyCKOM 3rekTpoaBuratens
KOHTPONMpYyeT 3BEHO U3MEPEHUS COMPOTUBNEHUSA U3onaummn. [Npu NOHMXKEHUM CONPOTUBMNEHUS
n3onauMn nepeg MNycKOM HWXKe nopora HacTPOMKU MO 3BEHY COMPOTMBIEHUA M30NALUK
BGrokupyeTcs BKNtoYeHne BHYTPEHHero perne ynpasneHusa K1, BkniovYaeTca BHYTPeHHee pene
aBapuun K2 n 3axxuraetca cBeToANOOHbIN MHANKATOP KpacHoro useta U3soAsauus.

OTKnoYeHNe aBapuUMHOINO peXxuma 3BEHOM W3MEPEHUs COMPOTMBAEHUA U30nsaumm
Npon3onaeT npu YpoBHE M30MNALMM Bbile nopora HacTporkn Ha 0,2 MOM (Heperynupyembin
YPOBEHb rucTepesuca).

KoHTponb conpoTnBneHns n3onaumnm nepes nyckom AonyckaeTcs Npon3BoAnTb TOMBKO Y
anekTpoasuratenen 6e3 rnyxo3asemMreHHON HenTpanu.
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5.4 KoHTponb TOKa yTeuyku

C uenbio oTcnexusaHus (Nocne nycka anekrpoasuraTenst) NOBpeXxaeHnUs n3onsumm nnm
3HAUYUTENBHOIO CHWXEHUSA BENMYUHBLI €e conpoTmBreHusa (Hmwke 4 + 5 kOM), cBA3aHHOIO C
NPOHMKHOBEHMEM BHYTPb 3MeKTpoABUraTens XuMAKocTu, Nnpobosi obMOTOK Ha Kopnyc, u T.4.,
NPON3BOAUTCA KOHTPOSIb TOKa YTEYKM Ha Kopnyc. TOK YyTeYKM M3MepSeTcss B MPOLEHTHOM
OTHOLLEHMUM K 3arnporpaMmmMmpoBaHHOMY HOMUHANbHOMY TOKY.

Mpy BO3HWKHOBEHMWN TOKa YTEYKM Ha KOPMyC 3MEeKTPOoABUraTtens nocne nycka u npu
OOCTMXKEHUN MM BENUYUHBLI MOpora HaCTPOWKM MO 3BEHY ToKa YTeYKW, BHYTPEHHee pene
ynpaBneHus K1 oTkniovaeTcs, BKIOYaeTCa BHYTpPeHHee pene asapun K2 un 3axuraetcs
CcBETOOMOOHbIN MHAMKATOP KpacHOro useta YTeukd. [locne OTKNYeHuUsa anekTpoasuratens
MOHUTOPWHI ero napaMeTpoB OCYLLECTBIISIETCA 3BEHOM KOHTPOSISi CONPOTUBIIEHUS U30NALUMN.

5.5 KOHTpOJ'Ib COCTOAHNA KOHTAKTOB NyckKaTens

lMepen nyckoMm pene npoBepsieT COCTOSIHWE KOHTaKTOB MyckaTens WM KoHTakTtopa. B
crny4vae 3anunaHus XoTs 6bl OAHOrO N3 KOHTaKTOB, 3BEHO KOHTPOSSA He NMO3BOMSET BKNIOYUTLCS
BHyTpeHHeMy perne ynpasneHuna K1. Npyn aTom BkNtoYaeTcs BHyTpeHHee pene aBapum K2 u
NOCTOSIHHOE CBEYEHME CBETOAMOOHOIO nHankaTopa 3aAuvnanue. Npun oTKIYEHHON PYHKLMK
3anvnaHusa cBeToANOOHbIN MHANKATOP 3AAMMNAHUE HE 3aXMraeTcs.

OTKnNoYeHNe aBapUNHOIo pexxnumMma 3BEHOM KOHTPOMA KOHTAKTOB MyckaTensa HacTynuT npwu
pasbeaMHEHMM BCEX KOHTAKTOB NycKaTens.

5.6 KoHTposnb Temnepartypbl anekTpoasuratens

[ononHMTENbHO B KOMMMEKTaUMO pene MOXeT BXOAUTb BbIHOCHOW WHTEerpanbHbIN
AaTynK TemnepaTtypbl. BCTpOEeHHbIN MOAyMb U3MepeHuUs TemnepaTtypbl BMecTe C AaT4yMKOM
NPOn3BOAAT KOHTPOSb TEMMNEPATYPbI ANeKTpoaBUraTens.

Mpn gocTwxkeHun TemnepaTtypon anektTpoasuratens ypoBHA Ha 10 °C HwKe HaCTPOMKK
nopora MakCMMaribHOM TemnepaTypbl, BKNHOYAETCss Muralwllee CBeYeHMe CBETOAMOLHOro
nHOMKaTopa KpacHoro uBeta TemnepaTtypda, npegynpexgawowee o0 nNpuUonmkeHun K
aBapunHomy pexumy. Ecnn Temnepartypa anektpoasuraTenss npogosKaeT MOoBbIWaTbCA U
AOCTUrHET  3anporpaMMMPOBAHHOINO  MakCUManbHOrO  YPOBHS,  MOAYSlb  U3MeEpPEHUs
TemnepaTypbl BbIKNoYaeT BHyTpeHHee pene ynpasneHus K1, BHyTpeHHee pene aBapum K2 n
NOCTOSIHHOE CBeYeHne CBeTOAMOAHOro uHankatopa Temnepartypa.

BblkntoyeHne aBapunHOro pexxuma MogysieMm nsamepeHust Temnepatypbl Npon3onaeT npu
NnoHmxkeHnn Temnepatypbl Ha 10 °C (Heperynupyembln ructepesunc).

6 BbIXOOHbLIE LIEMW YIMPABNEHWA N MHOMKALA

Cxema pene obecneunBaeT ranbBaHNYECKYO0 pa3Ba3Ky BbIXOAHbLIX Lenen ynpaBreHnsa mn
MHOMKaALUMN C NUTAaKoLWLEN CEeTbIO NPU NOMOLLUM BHYTPEHHUX pene K1...K3.

6.1 Pene ynpasneHus K1

OcHoBHoe pene ynpasneHuss K1 ynpaBnsieT BKMOYEHUEM U BbIKINIOYEHMEM KOHTaKTOpa
NN nyckatens anektTpoapuraTens. 3To pene uMeeT OOMNOMHUTENBHYIO PYNNy KOHTAKTOB Ha
NnepeknioYeHne Ans  ynpaeneHust BCMOMoOraTeNnbHbIMM — CUCTEMaMK, OBGCMYXMBAKOLMMU
anekTpoaBuraTens.

NMhonkaumss coctosHus pene K1 npousBogutcs ABYXUBETHbIM  CBETOAVOAHBLIM
nHankatopoMm PaboTa. 3eneHbllii UBET MHOMKATOpPA MHOUMLUMPYET O BKIOYEHHOM COCTOSIHUE
pene, paspelualoLlemM BKOYEHNE BHELLUHEro nyckaTens UM KOHTaKTopa; KpacHbl LBET — O
BbIKITFOYEHHOM COCTOSIHUM, 3anpeLLaoLLEeM BKITHOYEHNE.
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6.2 Pene aBapuu K2

BoixogHoe pene aBapum K2 Bknoyaetca B criydae  aBapUMHOMO  OTKITHOYEHMS
anekTpoaBuratens, no kKakomy-nmbo Hegonyctumomy napametpy. CurHan ot pene K2
npegHasHayeH gna coBMecTHon paboTtbl Heckonbknx pene POL - 02 npn aBTOMatn4eckom
BBOZE pe3epBa Ui AybrnvpoBaHun, NnpuyemM He3aBMCUMO OT TOMONorMmM cxem oybnuposaHus
N pe3epBUpPOBaHUS.

Pene K2 Bcerma Bkno4eHO, ecnn XxOoTst Obl OOWH CBETOAMOAHBLIA MHAMKATOP aBapuu
BKIMOYEH MOCTOSHHO (He Muralwmnn pexunm). Murarowmin pexum aBapum npegynpexnaeTt o
BKIMHOYEHUN BblAEPXKKM BPEMEHWN HA OTKIOYEHME U O NPUBNMKAOLWEMCHA OTKITHOYEHUN.

6.3 Pene neperpysku K3

BoixogHoe pene neperpy3kn K3 Bko4vaeTcs TOMbKO NUWb  NpU neperpyske
anekTpoasuratensa. OHo MoxeT paboTaTb B ABYX pexXumMax: NOCTOSSHHOM U UMMYSbCHOM.

B noctoaHHOM pexnme pene K3 BKOYaeTCa CUHXPOHHO C KaXAblM NpeBbILLeHUEM TOKa
anekTpoaBuratens Bblle HOMWHANbLHOrO ANnd  WHOPMWUPOBAHUA NO  APYrMM  Lensm
aBTOMATMKM O HacTynneHuun pexuma neperpyskn. Pene K3 Ha KopoTkoe Bpemsi Takke
BKINOYAETCs B MOMEHT MycKka afekTpoaBuratens, CUrHanumampys O NpOXOXAEHUU MYyCKOBbIX
TOKOB.

B umnynbcHom pexume pene K3 paboTaeT Kkak reHepatop WMMyNbCOB, MNpUYEM
ANUTENBHOCTb BKMIOYEHHOTO M BbLIKITIOYEHHOrO COCTOSHUS pene 3ajaeTtcd NporpaMmMHO B
HacTporKax. OTOT PEXMM MOXHO MCMONb30BaTh ASI CUTHANM3aunm O HacTynUBLLEM pexume
neperpysku.

MHaukauma o Havane neperpysku OCYLLEeCTBNAETCH MUraHMeM KpacHbIM LIBETOM
cBeToanogHoro nHaukatopa Harpysku /Tleperpy3ku.

7 BXOOHbIE LIEMW YNPABJIEHUA

Bce Bxoabl ynpaBreHus pene WMEKT ONTUYECKYH ranbBaHUYECKYl0 pas3BA3KY W
pearMpyloT Ha 3aMblkaHue/pasmblkaHne KOHTakToB. ConpoTMBneHuMe, npu  KOTOPOM
dukcmpyeTcsl 3amblkaHue KoHTakTa no uenam ynpaeneHns — (0...200) Om. [logaBaTtb
HanpsPKeHMe Ha BXOAbl YNpaBfeHUsa He AonycKaeTcs.

[ns coBmecTHOM paboTbl Heckonbkux pene cepun PALL — 02 B pexumax gybnupoBaHus
nnuM BBOAA BCMOMOraTesnbHOro pesepsa npegycMoTpeH Bxog “lyck”, coeguHeHne KOToporo ¢
obwmm npoBogom paspellaet paboty pene. PasomkHyToe cocTosiHue Bxoga “[lyck” byaet
3anpeLlatb paboTy pene, BHyTpeHHee pene ynpasneHnsa K1 6yaeTt OTKIYeHHbIM.

B cnydasx mncnonb3oBaHusa pene Ans ynpasrieHUs OBYXCKOPOCTHbIMU ABUraTensmu, B
pere npeayCcMOTPEH BXo AN onpeaeneHns BKIYeHUs BTOPOU CKOPOCTU “2-a cTyneHb”. [pu
coeIHEHMM 3TOro BXxoda C 0OuwMM NPOBOAOM, perie MonyYvuT MHMOPMaUMo O BKNHOYEHUU
BTOPOM CKOPOCTU 3MeKTpoaBUraTens.

®PyHKUMA [OBYXCKOPOCTHOrO pexuma paboTbl perie BKYaAEeTCs B MPOrpaMMHbIX
HacTponkax. lMocne ee BKMHOYEHUS HEOOBXOANMMO HACTPOUTb TOK BTOPOM CTYMEHM B pexunme
nporpammupoBaHusa “ 2 “ [Mpun BbIKMIOYEHHOWN (PYHKLMM ABYXCKOPOCTHOINO pexuma, curHanbi
Ha BXofe “2-51 CTYNeHb” UTHOPUPYHOTCS.

Cxema ynpaBneHusi pene BxoAHbIMU curHanamu "Tlyck” n “2-9 cTyneHb” npuBegeHa Ha
pucyHke 8.
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POL-02

“2-9 cTyneHb”
2-9 CTVNEHb 12 — - -
Mvek 11 e
O6Lwmnn 10

XP4

PucyHok 8 - Cxema ynpaBsneHus perne.
8 PEXWMMbIl MHOWKALIMA

Perne noCToOSAHHO NPON3BOAUT N3MEPEHME N MOHUTOPVUHI CreayoLwwmx napaMeTpoB:

- notpebnaemoro Toka no kaxagon dase (la, I, lc),

= HanpsbKeHWs NUTaloLLEN pene ceTw,

—  4acToTbl NUTAKOLLEN pere ceTy,

- TeKkywenm Temnepatypbl anekTpoasuratensa  (Npu  NOAKNKYEHUM  AaTymka
Temnepartypsbl),

- BeJIMYMHbI aCUMMETPUN TOKOB (has,

— TOKa YTeuKu,

- COMpPOTUBMNEHUS U3ONALMKN ANeKTpoaBuraTens 4o nycka,

—  BEIIMYMHbI SKBMBArieHTa TEMNSIOBOW SHEPruu,

- CyMMmapHoe BpeMs paboTbl anekTpoasuratens (MoTopecypc).

MHOoMKkaumns namMepeHHbIX napamMeTpoB NPOM3BOAMTCS MPU MOMOLLM YeTblpexpaspsgHoro
CEMUCErMEHTHOrO MHAMKaATOpa Ha nuueBon naHenu. Crapwui paspsg  uHAMKatopa
npegHasHayeH ans otobpaxeHus pexuma uHouvkauuu (Buga napameTpa), ocTarnbHble Tpu
paspsga - ong otobpaxeHusa 3HavyeHUst napameTpa.

Ha pucyHke 9 npuBegeH anroputm paboTbl pene B pexmme nHankaummn.

lMepemelieHne NO MyHKTaM pexumMa WHOMKaUMM NPOM3BOAUTCSA MpPU MOMOLLM KHOMOK
ynpaBneHus Ha NMUeBOWn NnaHenu pene.

KHonkn A n V¥V nepeknioyarT mHaukauuio BbibMpaemMbix napameTpoB Mo UMKy, a
KHOMKM <4 1 P nepeknioyvarT pPEeXMMbl UHOMKAUMM MapamMeTpoB Ha PEXUMBbI
nporpaMmMupoBaHns napameTpoB U HA0bOopPOT.

8.1 Mnamkauus dasHbIX TOKOB 3nekTpoaBuraTens

BenuunHa wnaMepeHHbIX 3HayYeHUn TOKOB (ha3 aneKkTpoAaBuraTens MHOMUMpPYeTCcs Ha
CeMncerMeHTHOM nHamkaTope B pexnmax “A 7, “b 7 n “C 7.

3Ha4veHns TOKOB ha3, a Takke MNOSMOXeHNe OeCATUYHOM 3ansaTon B 06riacTu 3HadYeHuin
WHAOMKaTOpa 3aBUCUT OT KO3hpuLmMeHTa TpaHchopMmaumm BHELHUX TpaHCOPMaToOpoB TOKa.
B Tabnuue 2 npuBedeHbl AnanasoHbl OTOOpaXkaeMblX BENUYUH TOKOB MPU  pPasfiMyHbIX
KoahpuumeHTax TpaHcopmaumn.
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Tabnuua 2
KoadhpmumeHT -
TpaHcdopmaLmm, KT [lmanas3oHbl BbiIBOA4A 3HAYEHUM TOKOB ha3 Ha MHONKaTop
1...2 0...99,9 A c guckpetHocTtbio 0,1 A
3...20 0...999 A c anckpetHocTbio 1 A
21...200 0...9,99 kA ¢ gnckpetHocTtbto 0,01 KA

8.2 VHhaukauus HanpsKeHnsa nuTatoLllen pene cetm

BenuynHa namepeHHoro s3HadeHnsa Hanps>keHUn nuTarLen pene cetm nHanumpyeTcs Ha
CeMUCErMeHTHOM MHAMKaTope B pexume “ A . “.

CnepyeT 3aMeTuTb, YTO OTNMYME MeXZy CUMBOMaAMW pexumMa uHOuKauumM Toka W
HaNpPsPKEeHUs 3aKN4YaeTcs B HanuymMm TOYKM BO3re CMMBOMA pexnmMma nHankaumm.

[lvanasoH nHanKaumMm BenNnUYUHbl HanpsXXeHnsa Haxoautca B npedenax ot 145 go 285 B
c auckpeTtHocTbio 1 B.

8.3 MHaukauma 4acTtoTbl NUTAOWLEN penie ceTu

MWKPOKOHTpONNep pene m3aMepsieT 4acToTy nuTalolen pene cetu U BbIBOAUT ee
3Ha4YeHne Ha NHOMKaTop B pexume nHankaumm “F “.

[lnanasoH n3amMepeHns n MHANKaLMM 3Ha4YeHUss YacTOTbl NMUTAlOLLEN pene CeTn HaxoauTcs
B npegenax 45...55 'y ¢ anckpetHocTtbio 0,1 'u.
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A
4 P R >
eXnM
MHaukaumsa TokoB a3 B
3aBncumMocTu ot KT: v A »
Kr=1,2-(0...99,9) A { Pexum |
KT =3...20—(0...999) A
Kt =21...200 - (0...9,99) v A ’
Pexum =—
g _
Vi A >
MHauKaums HanpsbkeHust nuTatoLen { Pexxum Q
pene cetu: (150...280) B :
Vi A =
MHankauus 4acToThbl NMTaoLLEen Pexum — » =
pene cetu: (45...55) 'y | =T
Vi A > ©
NHouvkaums Temnepatypbl: — x
(-20...+100) °C Pexum s
I
MHavkaumsa Toka v A } T
acumMmmeTpuu: { Pexum H
(0...50) % ot cpengHero s
Vi A
MHOomKaums Toka yTeuKu: 1) >
Pexunm
(5...10) % oT HOMUHanNbLHOro ]} s
Vi A
MHankaums conpoTUBMEHMS — > =
U30NSALMK: { Pexum | x
(0...1,2) MOm v A Q
MHOukauus 3Ha4YeHns skBuBaneHTa - ’ o
z Pexum |—
TEnsI0BOWN SHEeprum { —_
(0...300) v A
. Pexum
MHOvkauusa 3Ha4veHus
MoTopecypca, 2 cTapLlimne un
3 Mnagwme paspsga: v A »
(00 000...99 999) vac < Pexum =
V| A
MHavkaumsa 3HayeHus P — >
moTopecypca (0...59) mnH | exum ||
v

PucyHok 9 - Anroputm paboThl pene B pexXmme UHOMKaUnn.

8.4 Vngukauusa Temnepartypbl anekTpoasuraTens

Mpn NoaKNYEHNN BHELIHErO AOMOMHUTENBbHOIO MHTErpanbHOro AaTymMka TemnepaTtypbl,
MUKPOKOHTPOMMEP pene naMepsieT TeKyLlyo TeMnepaTypy 3nekTpoaBuratenst u BolBOOUT ee
3Ha4YeHne Ha NHOMKATOP B pexume nHaukaumm “ t “,

[dnanasoH un3MepeHns W UHOUKaAUUK 3Ha4YeHus TemnepaTtypbl anekTpoasuratens
HaxoauTcsa B npegenax oT muHyc 20 go nntoc 100 °C ¢ guckpeTHocThio 1 °C. B ananasoHe ot
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muHyc 20 go nnoc 40 °C norpewHoCcTb U3MepeHns TemnepaTypbl HE HOpPMUpPYeTCa U ee
MHAMKaLMA HOCUT MHGOOPMALMOHHBIN XapakTep.
Mpn  OTKMOYEHHOM JaTyvMke TemnepaTypbl Ha WHOMKATOpe  BbiCBEYMBaETCS

Hagnucb “ OFF “

8.5 NHgukauma Toka acummeTpun gas
MHomkauus Toka acummeTpunm a3 BbIBOAUTCA Ha mHOMKaAtop B pexume “H  “ wu
paccuynTbiBaeTCcs rno popmyne

2(I makc- |MuH)
A= - 100 %, (6)
| makc +1MuH
raoe IMakc — makcumanbHbIM TOK B ntobon 13 as, A;

IMWH — MMHUManbHBIA TOK B Ntobon 13 ¢as, A.

[nana3oH M3MepeHus U MHOMKAUMM 3HAYeHMs1 TOKa acummeTpum a3 HaxoauTcsi B
npegenax (0...50) % ¢ guckpeTHoCcTbO 1 %.

8.6 NHankauma Toka yTeuyku

MHOukauma Toka yTedks Ha Kopnyc anekTpogsuratend B MPOLEHTHOM OTHOLIEHUM K
HOMMWHaNbLHOMY TOKY, BbIBOAUTCSH Ha nHaukaTop B pexume “U “.

[dnana3oH unamMepeHna M WHOMKAUUW 3HA4YeHUs ToKa YTeYKM HaxoauTca B npegenax
(0...10) % c pgnckpetHocTblo 1 %.

8.7 Vhgukauusa conpoTMBneHns n3onsauum o nycka

NHavkaums conpoTMBREHUS U30NAUMW SneKkTpoaBuraTens Ao nycka BbIBOOMTCH Ha
nHAMKaTop B pexume “r ©

lMocne nycka anekTpoaBuratens Ha MHAUKaTtope oTobpaxaeTcs pesynbTaTt nocnegHero
n3mMepeHna oo nycka.

[AnanasoH namepeHus n MHOMKauMM 3Ha4YeHUs COMNpPOTMBIIEHUS U30NAUUM HaxoauTca B
npegenax (0...1,2) MOwm c guckpetHocTbio 0,1 MOm.

KoHTponb conpoTnBneHus n3onaumnm nepes nyckom AonyckaeTcs Npon3BoAnTb TOMBKO Y

anekTpoasuratenen 6e3 rnyxo3a3emMneHHoOn HenTpanu.
8.8 NHankauma 3HavyeHns aKBUBaNeHTa TennoBOW 3Heprum

OcCTaTouYHbIN 9KBMBANEHT TEMNSIOBOM 3HEPrMu, MONYYEHHbLIN 3NEeKTpoaBuUratenemMm npwu
MYyCKOBbIX TOKaX W neperpyske, a Takke npu paccemBaHuu Tensa, BbIBOAUTCS Ha MHOAUKATOP B
pexunme “ E .

[lnanasoH u3MepeHuss M UHAUKaAUMW 3HAYEHUS SKBMBASIEHTA TEMMNOBOW 3HEPruu
BbIBOAWNTCS B YCIOBHbIX €AnHULax n Haxoautcs B npeaenax (0...300).

8.9 MHankauma BpemeHn HapaboTKn anekTpoasuraTens

Bpemsi HapaboTku anekTpoaBuraTensi yuYuTbiBaeT akTUYeckoe Bpemsi HaxoXOeHus
anekTpoaBuraTensl nog BO3AEeNCTBMEM JNIEKTPUYECKOro Toka. Y4YeT BpeMeHM HapaboTku He
npoucxoamT Npu OTCYTCTBMM TOKa B (pasHbiXx NPOBOAAX, a Takke B pexume aBapUMHOIoO
OTKIHOYEHUS.

NHankauns BpemeHn HapaboTkn Npon3BoanTCS B ABa aTana:

- B pexume “ [ “— cTapwue gBa paspsiaa BpeMeHn HapaboTku;
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- Bpexume “ T “— mnagwme Tpu paspsga BpeEMEHN HapaboTKu;
- Bpexume “‘0“— pBa paspsga BpeMeHn HapaboTKM MUHYT.

IdnanasoH y4yeta W WUHOMKAUUMM BpeMeHU HapaboTkm Haxoautca B npegenax
(0...99999) yac (0....59) MuH.

9 PEXWMbI NMPOrPAMMNPOBAHUA

[nsa 3awunTbl OT aBapUNHbBIX PEXMMOB paboTbl HEOBXOAMMO 3aBOACKME HACTPOWMKN pene
npuBECTM B COOTBETCTBME C paboyvmu napameTpamMu 3IeKTPoABUraTenss B pexumax
nporpaMmmupoBaHns. AnNroputMm paboTbl pene B pexumax nporpaMMupoBaHus M3obpaxkeH Ha
pucyHke 10.

Bxog B pexvm nporpaMMmnpoBaHus OCYLLECTBIISETCA HaXaTuem KHOMKW ynpasrneHus »
Ha nepegHen naHenu. Pene BKIOYUT MHOMKALMIO TEKYLIEro pexuma nporpaMmmupoBaHus —
Muranue paspsga “ PEXXUM ” Ha undpoBom nHamkatope. MHgukatop “ PEXKUM ” nokasbiBaeT
HOMEp TEKYLLEro pexvma nporpaMmmMmpoBaHuns, a MHONKaATOPbl 3HAYEHNSA — ero 3HadYeHue.

B aTOoM cocTosHMM npy nomowm KHOomok A u V¥V nNpousBOAUTCA BbIOOp pexnmos
nporpaMMnpoOBaHUS COrnacHo anropuTMy, NnpeaocTaBrieHHOMY Ha pucyHke 10.

[MOBTOPHOE HaxaTue KHOMKW ynpaBneHus P NepeBOAUT perie B PeXUM U3MeHeHUs
3Ha4YeHuK cTapLlero paspsiga HacTpamBaeMoro napamMeTpa.

B aTOoM pexume wmuraer wvHOMKATOp CTaplwero paspsga. MameHeHue 3HayeHus
napameTpa MNpOU3BOOUTCHA KHOMKaMW yrpaereHns A W V , nNpu4em KHonka A
yBENMYMBaET 3HaYeHne Ha eanHuly, a kHornka V- yMeHbLuaerT.

[Mepexoq K HACTpOWMKe 3HA4YeHUs MNnaflero paspsga OCyLLecTBSeTCs HaxaTuem Ha
KHOMKY P>, Mpyv 3TOM BKIIOYMUTCA MUraHve mnagwero paspsga. MameHeHue 3HaveHus
napameTpa MPOU3BOAUTCA KHOMKaMW yrnpasreHnUs A n V , nNpudemM KHoOMka A
yBENnMYMBaeT 3HaYeHne Ha eanHnly, a kHornka V- yMeHbLuaerT.

HaxaTne Ha KHOMKy <« MpMBOAMT K BO3BpaALlEHMIO K HacTpowkam npeablayliero
paspsga.

[Mocne HacTporkM 3Ha4YeHUs camoro Mraglwero paspsga napameTpa, Heobxoammo elle
pa3 HaxaTb Ha KHOMKy ynpasneHus B 418 3anMcyu U3MEHEHHbIX 3Ha4YeHUn napameTpoB B
9HEeproHe3aBUCMMYIO NaMATb pere.

[Mpn npaBunNbHOM BBOAE 3HAYEHWUA HA MHAOMKATOpEe Ha 2 CeKyHAbl 3aroputcs Haanucb
“Pro “ »n pene BepHETCA B Hayarno TeKyLero pexmuma nporpaMMmpoBaHUsA napameTpa C
COXpaHEHMEM 3HAYEHUN B SHEPrOHE3aBUCUMOKN NAMSATU.

B cnyyae BBOga HeOonyCTUMbIX 3HAYEHUA Ha MHOMKATOPE Ha 2 CeKyHAbl 3aropuTcs
Hagnucb “ Err “ n pene BepHeTCA B Ha4yano TeKyLwero pexuma nporpaMmMmmpoBaHuns napameTpa
6e3 coxpaHeHNsa 3HA4YEHNIN B 3HEPrOHE3AaBMCUMON NaMSATH.

Bbixogn w©3 pexuvmoB NpOrpaMMuMpoOBaHus  OCYLLECTBNSETCS HaXaTueM  KHOMKK
ynpasneHns <« npu muraHun uHaukatopa “ PEXWM 7 wnu yepes 15 cekyHa nocne
nocrnegHero HaxaTtns Kakom-nmbo KHOMKM ynpasrieHus.

9.1 lNporpammmpoBaHne KoadpuumMeHTa TpaHcopmaLmm

Pexxum npozpammupoeaHusi “ 0 “

Pene moxeT wucnonb3oBaTbCA ANA 3alluMTbl U ynpaBfeHUs anekTpoasuratenamu ¢
HOMWHarnbHbIMW pasHbiIMM Tokamu BenuumnHon (1,0...999) A. [Ina cornacoBaHUs BXOOHbIX
TOKOB pene 1 hasHbIX TOKOB dfeKTpoaBuraTens, HeobxoanumMo NPUMEHSTb LONOSTHUTENbHbIE
TpaHcdopmaTtopbl Toka 13 paga (10/5...1000/5) ¢ knaccom To4HOCTU He Huxke 0,5.

Hdonyctnmbin  guManasoH  nporpaMmmuvpyemoro  koadduumeHta  TpaHcdhopmauum
HaxoguTcs B npegenax (1...200).

Mpn uncnonb3oBaHWM pene € MNpsMbIM  BKIOYeHWeM, 6e3 TpaHcgopmaTopoB TOKa,
KO3hpUUMEHT TpaHcdhopMaumm Heobxoammo ycTaHoBWUTb paBHbiM 1. [Mpu aTtom cnepyet
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NMOMHUTb, YTO MPAMOE BKIOYEHME pene AoMyckaeT MaKCUMMasibHbI HOMUHANbHbBIA TOK MO
Kaxkgon goase - 5 A.

Mpn  wn3ameHeHun KoaIpPUUMEHTa  TpaHcdopmauuuM, B pere  aBTOMaTUYecKu
yCTaHaBNMBaeTCs BeNuYMHa HOMMWHANbLHOrO ToKa anektpoasuratens, pasHas 20 % ot
MakCUManbHO BO3MOXHOMO Afig AaHHoro kKoadpduumeHta. [loaTomy nocne u3MeHeHus
KoadpdumumeHTa TpaHcopmaumm HeobxooMmo 3anporpamMmMuMpoBaTb  HOMMHAmNbHbLIA - TOK
anekTpoasuratens.

3aBoackas HacTponka KoadduumeHTa TpaHchopmaumm pasHa 1.

9.2 lMporpammmnpoBaHne HOMUHaNbLHOIO TOKa NeKTpoaBUraTens
Pexxum npozpammuposaHust “ 1

OTHOCUTENBHO  YCTAHOBIMEHHOW  BENWYUHbI  HOMUWHANbHOrO TOKa NPOM3BOAUTCSA
HaCTpOWKa NOPOroB OTKIMOYEHUS NO MUHUManbHOMY TOKY, BITOKMPOBKE pOTOpa, aCUMMETPUN U
TOKYy YyTeuku. BBoa BenMYMHbI HOMMHANbHOrO TOKa drnekTpoasuraTenss W MonoXxeHue
AECATUYHON  3anaToM  NpU  NPOrpaMMuUpoBaHUM  HOMWHANbHOMO TOKa  3aBUCUT  OT
KoadpdmumeHTa TpaHchopMauun BHELIHUX TpaHcdopmaTopoB Toka. [uanas3oHbl BBOAA
3Ha4YeHUn B 3aBMCMMOCTU OT Ko3adhdumumeHTa TpaHcdopmaunm npmBeaeHsl B Tabnuue 3.
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PucyHok 10 - Anroputm paboTbl pene B pexxmme nporpaMmMmnpoBaHust.

Tabnuua 3

KoaghdomumeHT

[nana3oHbl BBOAA 3HA4YEHUN HOMMHANbLHOIO TOKa
TpaHchopmaummn, Kt

(1...2) (1,00...9,99) A c gnckpetHocTtbio 0,01 A

(3...20) (3,0...99,9) A c auckpetHocTtbio 0,1 A

(21...200) (21...999) A c anckpeTHocTbO 1 A
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Mpn BbIGOPE BHELLIHMX TPAHCHOPMATOPOB TOKA U AN MakCMManbHOro UCMONb30BaHUS
AnanasoHa  KOHTPOMMpyeMbIX MNapamMeTpoB NO  TOKY dnekTpoasuratens, cregyet
PYKOBOLCTBOBATLCA CrieAyoLmMMn pekoMeHgaumnsamu:

HoMMHaneHbIn TOK TpaHCOPMATOPOB TOKA MO OTHOLUIEHMIO K HOMWHANbHOMY TOKY
anekTpoasuratens IHOM.AB. OOMKEH ObITb B npeaenax:

[Hom.Tp. = (1,0...1,4) x IHOM.AB., (7)

roe IHOM.Tp. - HOMUHanNbHbLIN TOK TPaHCcopMaToOpPOB TOKA,
I[HOM.OB. - HOMUHANbHbBIN TOK ANeKTpoaBUraTens.

Mpumep BbIGOpPa TpaHcdopMaTopa ToKa, YCTAaHOBKM KO3dhduLmMeHTa TpaHcdopmaumm 1
HOMMHaNbHOro ToKa:

HOMMHanbHbIN pabounin TOoK anekTpoasuratena paBeH IHom.aB. = 47 A. [mana3soH
HOMMWHanbHbIX TOKOB TpaHcopmaTtopoB Toka IHom.Tp. = (1,0...1,4) x 47 = 47...65,8 A.
Bbibrpaem Gnvkanwnm n3 psiga HOMMHanNbHbIX TOKOB TpaHcdopmaTopos Toka 60/5.

YcTaHaBnuBaem B pexunme nporpammupoBaHus “ 0 “ koadpdumumeHTa TpaHchopmalmm
3HayeHne 60/5 = 12, a nocne 3TOro B pexume nporpammupoBaHuna “ 1 “ 3HayeHue
HOMWHaNbLHOro Toka. HOMMHanbHbIM TOK pekoMmeHayeTcs yctaHoBuTb Ha 10 -15% Bbiwe
paboyero Toka anekTpoasuraTens, T.e. 52 A.

3aBoackas HacTponka HOMUHaNbHOrO ToKa anekTpoasuraTens pasHa 5,00 A.

9.3 lporpammunpoBaHne HOMUHaNbLHOIO TOKa BTOPOM CTYNEHU anekTpoasuraTend

Pexxum npo2pammupoeaHus “2 “

Mpw ynpaBneHum OBYXCKOPOCTHbIM  3riekTpoasuratenem aHanorn4yHo
yCTaHaBNMBaEeTCA HOMMHAmbHbIA TOK BTOPOM CTyneHUn 6e3 M3MEHEeHUs  KoaghduuMeHTa
TpaHcdopmMauun. [locne BKMIOYEHUA BTOPOM CKOPOCTU 3nekTpoaBuratenii M 3amblKaHWUA
KOHTaKTOB “2-9  cTyneHp’ BXOAHbIX LEenen ynpasreHusd, Mnoporn OTKNKYEHUS Mo
MUHUManbHOMYy TOKY, ONOKMpOBKE poOTOpa, aCUMMETPUM U TOKY YTEYKM OTCUMTHIBAKOTCS
OTHOCUTESTbHO 3anporpamMmMMpoOBaHHOIO TOKa BTOPOW CTYMEHN.

Ecnn (yHKUMS BTOPOW CTYNEeHW OTKIOYEeHa, B MEHK PeXuMOB NPOrpamMmMuvpoBaHuUs
BbicBeunBaetcss Haanucb “ OFF “. 3aBoackas HacTpomka Toka BTOPOWN CTYMNeHU
anektpogsuratens pasHa 5,00 A.

9.4 TporpammupoBaHne KoadduumeHTa neperpysku (6rokMpoBkM poTopa)

Pexxum npoepammupoeaHust “ 3 “

OTOT  pexum nporpaMMmupoBaHus npucyTcTByetT B nepevyHe  pexmmoB
NpOrpaMMmnUpoOBaHNS TOMBbKO NP BKOYEHHOW OYHKUUU KOPOTKO3aMKHYTOro poTtopa (pexum
nporpammupoBaHus “ 7.*).

3aBNCUMOCTb BpPEMEHU OTKIIHYEHUS anekTpoasuraTenss oT KoadduUMEHTa Harpysku
onpegensieTca cornacHo rpagpuky Ha pucyHke 7. [lpaBas 4acTb rpaduka COOTBETCTBYET
obnacTtu neperpysku.

Ana cny4aes, korga anekTpoaBuratenb ynpasnseT MexaHusmamu, KpUTUYHbIMU K
paspyLleHMO NMpU Harpy3ke CO CTOPOHbI Bana afekTpoAaBuratens, B pene npegycmoTpeHa
yHKUMA 3aMTbl OT TOKOB KOPOTKO3aMKHYTOro poTopa, YCKOPSLLas NpoLecc OTKNIOYEHUS
anekTpoasuratens.

KoadhdpuuneHT neperpysknm YykasblBaeT Ha MakCMManbHO [ONYCTUMYK BeNUYMHY
KpaTHOCTM Meperpy3ku Mo TOKYy anekTpoaBuratensd OTHOCUTENbHO HOMUHANbLHOMO U
yCTaHaBMNMBAETCH B YCMOBHbIX eAuvHMUax NS onpeaeneHus nopora OTKIYEHUS MO 3BEHY
KOPOTKO3aMKHYTOro potopa.
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Mpn BKMOYEHHON (PYHKLMN KOPOTKO3aMKHYTOrO poTopa M OOCTMXXEHUM BENUYUHOW TOKa
aneKTpoaBuraTens nopora HaCTPOWKM 3BEHa KOPOTKO3aMKHYTOro poTopa (HOMUHAmbHbIN TOK,
YMHOXEHHbIV Ha KO3 PULMEHT NEPErpy3Kkn), BKIOYAETCS 3af4epXXKka Ha OTKIOYEHMe.

Ha Bpems nycka anektpoasuraTens yHKUNA KOPOTKO3aMKHYTOrO poTopa OTKIH4YaeTCs.

[dnanasoH AoNyCTUMbIX 3HA4YeHUn KodddUUMEHTa Neperpyskn nexuT B npegenax
(1,1...6,0).

3aBofckas HacTponka KoadduumeHTa neperpysku pasHa 2,0.

OYHKLUMA KOPOTKO3AMKHYTOIO poTOpa BKINKOYAETCH B peXxnmMe nporpammmpoBaHmna “ 7. “
a 3agepkKa OTKMYeHUs No 6NOKNPOBKE pOTopa - B peXnume nporpammmpoBanna “ 2, “.

Mpn BbLIKNIOYEHHONW (PYHKUMM KOPOTKO3aMKHYTOrO poTopa BPeMS OTKIHYEHUs npu
neperpyske onpegensercsa cornacHo rpaduka, NpMBeLEHHONO Ha pUCYHKe 6, a B MNepeyHe
PEXUMOB NporpamMmmmpoBaHns B nyHkTax“3 “n “2.“ nossutca Hagnmch “ OFF .

9.5 lMporpamMmmupoBaHne MMHMMAanbLHOrO TOKa anekTpoaBuUraTens

Pexxum npocpammupoeaHus “4 “

OTOT  pexum nporpaMmMmupoBaHus npucyTcTByetT B nepevyHe  pexmmoB
NPOrpaMMUpPoOBaHNS  TOMbKO MPU  BKIHOYEHHOW (PYHKUMM  MUHUMANbHOIO TOKa (pexum
nporpaMmmupoBaHua “ 7.“). Pexunm nporpammMmpoBaHUs MUHUMAnbHOIO ToKa npefHasHayeH
ANa  onekTpoABuraTenen, KPUTUYHBbIX K  PEXMMY HedorpyskM, B YacTHOCTM  Ans
anekTpoaBuratenen Hacocos.

HacTtpovika nopora OTKMYeHUs N0 MUHUMANbHOMY TOKY OCYLLECTBSAETCA B MPOLEHTHOM
OTHOLLEHWUU OTHOCUTENBbHO HOMUHAITLHOIO TOKa M HaxoauTca B ananasoHe  (20...80) %.

Mpn BKNIOYEHHOW MYHKUMM MWHUMArbHOrO TOKa W OOCTWXKEHUM BENMYMHOW TOKa
anekTpoaBuratensa nopora HaCTPOMKU MO 3BEHY MUHUMANbHOrO TOKa, BKITHOYAETCA 3afepkka
Ha OTKITOYEHMeE.

3aBojckasi HaCTponka 3Ha4YeHNa MMHUMarbHoro Toka coctasnseT 50 %.

OYHKUMA MUHUMAaNbHOrO TOKa BKIOYAETCA B pexuMme nporpammupoBaHus “7. “ a
3aZiepKKa OTKITOYEHUS N0 MUHUMAaNbHOMY TOKY - B pexume nporpammupoBanmnsa “ 1. “

MpyM  BbBIKMKOYEHHOW  PYHKLUMM  MUHUMMAanbHOMO TOKA B MNEpPeYHe  pPexXnmoB
nporpamMmmupoBaHus B nyHkTax “4 “wn “ 1. “noasutca Hagnuce “ OFF .

9.6 lporpammunpoBaHne ypoBHA aCUMMETPUN TOKOB

Pexxum npozpammupoeaHuss “5 “

Mpn HemOCTaTOYHOM KayecTBE MUTAIOLEro HanpshKeHUs WM  HEeUCnpaBHOCTU B
obMOTKax anekTpoaBuraTens MoXeT BO3HMKaTb Oonbluas pasHuua Mexay BenmyinHamm TOKOB
da3 oanektpogsuratens (acummeTtpus).  YTobbl  un3bexatb neperpeBa  0OGMOTOK
anekTtpoasuratensi, HeobxogMmMo HaCTpoOUTb OONYCTUMbIA YPOBEHb aCUMMETPUM TOKOB.
AcMMMmeTpuUst TOKOB a3 paccunTbiBaeTcs no gopmyne (6).

[nana3oH HacTPOMKM ypoBHA acummeTpum Haxogutca B npegenax (20...50) %. lMNpwu
OOCTMXKEHUN BENMYMHOM TOKa 3MeKTpoaBUraTensa rnopora HacTPOWKM MO 3BEHY acMMMETPUM
BKIMOYAETCA 3agepKka Ha OTKITYEHME.

3aBofckasi HacTpoKKa ypoBHA acummMmeTpum TokoB pasHa 20 %.

HdononHutensHo HeobXxooMMO HACTPOUTb BPEMS  3aL4EPXKKM  BKIIOYEHWS  3BEHA
acMMMeTpUn TOKOB (pexmnm nporpammupoBaHmnga “3. “).

9.7 lporpammunpoBaHne YpOBHA TOKa YTEYKU

Pexxum npozpammupoeaHuss “ é “
B npouecce paboTbl KOHTPONMMPYETCS TOK YTEYKU Ha KOpMycC anekTpoaBuratens.
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[onycTumMbin  NOpOr TOKa YTEYKM YyCTaHaBnMBaeTCs B MNPOLEHTHOM OTHOLUEHUWM K
HOMWHaNbLHOMY M HaxoauTca B gvanasoHe 5...10 %. [NMpu OTKNIOYEHHON YHKLMM B pexunme
nporpamMmmupoBaHus “ 6 “nosasnsetcs Hagnuck“ OFF “.

3aBoackas HaCTponka ypoBHS Toka yTeyku paBHa 10 %.

9.8 lporpammunpoBaHne ypoBHSA CONPOTUBIEHUS N30SIALNN

Pexxum npozpammupoeaHust “7 “,

Mepen kaxablM MNycKOM perie MNpou3BOAMT WU3MEpPEeHue COMpPOTUMBIIEHMS W30NALUN
anekTpoasuratens. Hactponka ypoBHS 4OMYCTMMOrO CONPOTMBIIEHUS N30MSALNN HaxoauTcs B
ananasoHe (0,2...1,0) MOwm. Tlpu oOTKNOYEHHONM YHKUMM B nNyHKTE “ 7 “ pexmnmoB
nporpamMmmupoBaHust nosenaetca Hagnmce“ OFF .

3aBoackas HaCTponka ypoBHS CONpOTUBNEHUS n3onauumn pasHa 0,5 MOm.

KoHTponb conpoTnBneHnst n3onaumm nepes nyckom AonyckaeTcs Npon3BOAnNTb TOMBKO Y
anekTpoasuratenen 6e3 rnyxo3asemMreHHON HenTpanu.

9.9 lMporpamMmmupoBaHne TemnepaTypbl OTKIOYEHUS

Pexxum npoepammupoeaHus “C “

Hactponka TemnepaTypbl OTKMIOYEHUS Haxogutcs B npegenax ot nmoc 40 go
nntoc 100 °C. 3aBofckas HacTporka ypoBHA TemnepaTtypbl paBHa 50°C. N'mctepesnc 3eeHa
KOHTpons TemnepaTypbl coctaBnseT 10°C, a 3agepXKm Ha OTKIIOYEHWE MO MPeBbILEeHUIO
TemnepaTypbl HE NMPOUCXOAMNT.

Mpn kpenneHun p[artynmka TemnepaTtypbl K KOPMycy anekTpoaBuratens 3a c4yet
HENSIOTHOCTWU  KOHTaKTa  BO3HWKAaeT  OOMOMHUTENbHOE  TEennoBOE  COMPOTUBIIEHUE
TepPMOAATUYMK/KOPNYC, YTO NPUBOAUT K YBEINTIMYEHWUIO MOrpEeLUHOCTU U3MEepeHus TemnepaTtypbl
Ha (3...5) ° C. lpu HacTpoiike nopora cpabaTtbiBaHWA MO TemnepaType Heo6Xoaumo
ycTaHaBnuBaTb 3HauveHue Ha (3...5) ° C meHblle npegnonaraemoii TemnepaTtypbl Harpesa
anekTpoasuraTens.

[Mpy HenoakrYeHHOM AaTyuke TemnepaTypbl HacTporka TemnepaTypbl HeOdOCTynHa
n B pexnme nporpammupoBanus “ C “ nossutca Hagnuce “ OFF .

9.10 lNporpammnpoBaHne KoNnMYecTsa NOBTOPHbLIX MYCKOB

Pexxum npoepammupoeaHus “d “

KonnyectBO NOBTOPHLIX MYCKOB oOnpedenseT KOMMYeCcTBO BO3MOXHbIX MOBTOPHbIX
BKIMIOYEHUN SNEeKTpoABuraTens nocrne nepBoOro OTKIYEHUA MO MNpUYMHE aBapun 1 npu
BOCCTAHOBMNEHUN HOPMaSIbHbIX YCIOBUI 3KCMyaTaumn.

[nanasoH BBOOA KonmM4yecTBa NOBTOPHbIX NyckoB HaxoauTtca B npegenax (0...100).

3aBofckasi HaCTponka KonmyecTsa NOBTOPHbLIX MYyCKOB paBHa 4.

Kpome Toro, HeobxoguMmMo HacTpouTb BPeEMSA 3adepXKKum OO MOBTOPHOrO nycka (pexum
nporpammupoBaHus “0. “).

9.11 lNporpammMmnpoBaHune 3agepXkn Jo nycka

Pexxum npozpammupoeaHusi “E “

Bpems 3agepxkun nepeq nepebiM MyCcKOM onpeaenseT BpeMs 3a4epXXKu OT BKITHOYEHUS
nuTaHusa pene, nMbo C MOMEHTA MEPBOro 3amMblkaHusi KOHTakToB 11,12 «Myck-O6Lwmnny
pasbema XP4, 0o momeHTa cpabaTbiBaHNA KOHTAKTOB BHyTpeHHero pene K1 “Pabota”. lNocne
OKOHYaHusA paboTbl TarvMmepa 3adepXKu, MpU YCNOBUU OTCYTCTBUS aBapuUiHbIX 3HAYEHUM
KOHTPOSNIMpYEMbIX MNapaMeTpoB B  aBTOMAaTM4YEeCKOM pexume paboTbl, npoucxogut
aBTOMaTUYECKMI MYCK dnekTpoaBuraTensd, a B pyyHOM - pere paspeLlaeT npousBecTy py4HOM
nyck. Mpu nocneayowmx nyckax Tammep 3agepXXkm 4o nycka He BKtoYaeTcs.
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[nana3oH BBOOA 3Ha4YeHU BpeEMEHU 3afepXKn HaxoauTcs B npegenax (1...30) c.
3aBoackasi HaCTponka 3Ha4YEHNA BPEMEHMN 3aEPXKKM paBHa 2 C.

9.12 lNporpammupoBaHne BpeMeHu nycka

Pexxum npozpammupoeaHusi “F “

B 3aBMCMMOCTM OT MOLLHOCTW 3NeKTpoaBuUraTens, ero UCNoSIHEHUS, a TaKKe Harpy3ku Ha
ero Barny, Bpems BbIxoga Ha pabounii pexum MOXeT ObiTb pasnuyHbIM. [103TOMY B MOMEHT
nycka anekTpoasuraTesnis pene He OTKMYaeT ero no HacTpomkam 3BeHa KOPOTKO3aMKHYTOro
poTopa.

[nana3oH BBOOa 3Ha4YeHU BpeMeHun nycka Haxoamutcsa B npegenax (1...300) c.

3aBofckas HaCTponka 3Ha4YeHNa BpeMEHM nycka paBHa 1 c.

9.13 TlporpammnpoBaHmne 3agepkn 4O NOBTOPHOrO nycka

Pexxum npoepammupoeaHus “ 0.

Bpemsa 3agepxku [0 MNOBTOPHOrO MNycka onpedensetr BpeMs Mexay MOBTOPHbIMMA
nycKamu anekTpoaBuraTens nocrie aBapunHbIX OTKNYEHUN U BOCCTAHOBMEHUSA HOPMaSibHbIX
ycnosun akcnnyataumn. [uana3oH HACTPOWKM BPEMEHU 3aLepXXKM A0 MOBTOPHOro nycka
HaxoguTcsa B npegenax (1...120) c.

3aBofckasi HacTpoKrKa 3Ha4YeHNA BpeEMEHM 40 NOBTOPHOrO nycka paBHa 5 C.

9.14 lMporpammupoBaHue 3agepXKn MMHUMAarbHOro Toka

Pexxum npozpammupoeaHust “ 1. “

OTOT  pexum nporpaMMmupoBaHus npucyTcTByetT B nepevyHe  pexmmoB
NpOrpaMMuUpoOBaHNs  TOMbKO MpPU  BKIKOYEHHOW (PYHKUMM  MUHUMAIbHOTO TOKa (pexum
nporpaMmmupoBaHus “ 7. “).

Bpemsi 3agepXkn OTKIIOYEHMST MO 3BEHY MUHMMArbHOrO ToKa onpeaenseT AonycTtumoe
BpeMsa paboTbl anekTpoaBuraTens npu MOHWXEHMM Toka B nobon n3 a3 Hwxke nopora
HaCTPOWMKM 3BEHA MUHMMASbLHOMO ToKa.

[dnanasoH BBOAA 3HAYEHUN BPEMEHWN 3a0EPXKKU BKIIOYEHUSI 3BEHA MWHUMAIIbHOrO TOKa
HaxoauTcsa B npegenax (1...250) c. lpu obpbiBe a3 no ToOKy anekTponsuratenbs
OTKNIoYaeTcHa Yyepes 1 ¢ He3aBUCUMO HAaCTPOVKN BPEMEHN 3a4EPXKKN HA OTKITHOYEHUS.

3aBofckasi HacTpoMKa 3HayYeHUs BPEMEHU 3aepXXKU OTKIHYEHUS N0 MUHUMAaSbHOMY
TOKY paBHa 5 C.

MpM  BbLIKMIOYEHHON  PYHKUMM  MMHMMAanNbHOrO ToKa B MYHKTax  pPeXumos
nporpammupoBanus “4 “un “ 1. “nossutca Hagnucb “ OFF “.

9.15 lMporpammupoBaHune 3agepxkn 6r1oKMPOBKM poTopa

Pexxum npozpammupoesaHus “ 2. “.

OTOT pexuMMm NporpaMMMpPOBaAHUSA MPUCYTCTBYET TONbKO MPU BKITHOYEHHOW (OYHKUMN
BGOKMPOBKM poTOpa (pPexum nporpammmpoBanunsa “ 7. “).

Bpemsi 3agepxku GnNOKMPOBKM poTopa onpenensdeTr Bpemsi OT Hadana NpeBbILEHUs
TOKOM 3nekTpoasuratens B nwobon M3 a3 nopora HACTPOMKM (HOMWMHAIbHBLIN  TOK,
YMHOXEHHbIN Ha KO3((PUUMEHT neperpyskn), OO €ro OTKIYEHUA 3BEHOM ONOKMPOBKM
poTopa.

[nanas3oH BBOAA 3HAYEHUN BPEMEHU 3a4EPXKM OTKIMIOYEHUSA 3BEHA KOPOTKO3aMKHYTOro
poTopa HaxoauTcs B npegenax (0,5...10,0) c.

[Mpn BbIKNIOYEHHON (PYHKUMN KOPOTKO3aMKHYTOMO poTopa BPEMS OTKIIHYEHUS npu
neperpyske ornpegensercsa CorfacHo rpaduvka, npuBegeHHOro Ha PUCYHKe 7, a B nepeyHe
PEXMMOB NporpaMmmmnpoBaHus B nyHkTax“ 3 “un “2.“ noasutca Hagnuce “ OFF “.
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3aBofckas HaCcTpoMKa 3Ha4YeHUs BPeMEHU 3a0epPXKU OTKITHYEHUs] 3BEHOM ONOKMPOBKM
poTtopa pasHa 1,0 c.

9.16 lNporpammupoBaHune 3agepXKn acCMMMETPUN ToKa

Pexxum npoepammupoeaHust “ 3. “.

Bpemsi 3agepxku OTKIOMEHUS MO 3BEHY acUMMeETpUM Toka onpefensetr Aonyctumoe
BpemMsa paboTbl anekTpoasBuraTens npu ypoBHE acuMMeTpum Toka a3 Bblwe nopora
HaCTPOMKM 3BEHa aCUMMETPUM TOKa.

[dnanasoH BBOAA 3HAYEHWU BpeMEHU 3a0epXKKW BKIHOYEHUS 3BEeHa acMMMEeTpuu Toka
HaxoguTcs B npegenax (1...120) c. lNpu obpbiBe ¢a3 no TOKy anekTpoasuratenb
OTKNtoYaeTca Yyepes 1 ¢ He3aBUCUMO HaCTPOMKN BPEMEHN 3a4ePXKKN HA OTKITOYEHNe.

3aBojckas HacTpouka 3Ha4YeHUs BpeMeHU 3afepXKW BKYEHUA 3BEeHa acMMMeTpumn
TOKa paBHa 5 c.

9.17 TporpammupoBaHne paboTbl pene neperpysku K3

Mpy BKMOYEHHON YHKUMM UMMYNbCHOMO pexuma perne neperpy3kn K3 Heobxoanmo
HaCTPOUTb BPEMS €ro BKIMOYEHHOMO N OTKIMOYEHHOMO COCTOSHUS.

Pexxum npozpammupoeaHust “5. “

[nana3oH BBOAa 3HAYEHWN BPEMEHW BKITHOYEHHONO COCTOSAHUA pene neperpysku
HaxoguTcsa B npegenax (1...30) c.

3aBoackas HacTponka 3Ha4YEHNA BPEMEHM BKITHOYEHHOIO COCTOSIHMSA paBHa 1 c.

Pexxum npozpammupoeaHuss “ 6. “

[dnana3oH BBOAA 3HA4YeHU BPEMEHU OTKIOYEHHOrO COCTOSIHUSA pene neperpysku
HaxoguTcs B npegenax (1...30) c.

3aBofckasi HaCTponka 3Ha4YEHNA BPEMEHM BKITHOYEHHOIO COCTOSsIHMSA paBHa 1 c.

Mpn OTKMOYEHHON (DYHKUMM UMMYFBbCHOrO pexuma pene neperpysku Ha uHaukatope B
pexunmax nporpammupoBaHua “ 5. “ un  “ 6. “ otobpaxaetca Hagnucb “ OFF “, a pene
neperpy3kn K3 HaxoguTcss B MOCTOSIHHO BKIHOYEHHOM COCTOSIHUM MPW TOKOBOW MNeperpyske
anekTpoasuraTens.

9.18 TlporpammupoBaHne pyHKLMI

B aTnx pexmnmax nporpaMMupoBaHUS €CTb BO3MOXHOCTb U3MEHATb anroputm paboThbl
pene npy NOMOLLM BKITHOYEHUS U OTKITHOYEHNS HEKOTOPbIX JONONHUTENBHBIX (OYHKLMNA.
Mpwn BKAOYEHUN pexnma Ha umdpoBoM nHamkatope B obnactn “ SHAYEHUE “ B kaxxgom

paspsge nosiButcs nsobpaxeHue naxka nepeknodeHms QyHKUmn “ 77 “wnn “ L7 “.

®dnaxok “L/ “ ykasblBaeT Ha BKINIOYEHHOE COCTOsiHMEe yHKUMK, a dnaxok “ /7 “ Ha
OTKIMIOYEHHOE cocCTosAHME. W3mMeHeHne COCTOAHMA  (PYHKLMM  MNPOU3BOOUTCHA  KHOMKaMm
ynpaBneHns A u V. KHorka ynpaBneHuss A BKMOYaeT (PYHKLUMIO, @ KHOMNKa yrnpaBreHus
V — oTkno4aeT. 3anicb B 9HEProHe3aBUCHMMYIKO NaMsiTb OCYLLEeCTBNsSieTcs nyTeM Bblbopa
Mnaglwero paspsga C NoMoLLbio KHOMKM B 1 NOBTOPHOrO ee Haxatus. Ha uHaukaTtope
nossBUTCA Hagnuceb “ Pro “.

Pexxum npozpammupoeaHus “7.“

B aTOM pexnme pacnosnioxeHue pyHKUUW criegytollee:

— CTapwwum paspss — PYyHKLUMS KOPOTKO3aMKHYTOro poTopa,
— cpegHun paspsag — PyHKUNA MUHUMArTbHOrO TOKa,

- Mnagwun paspag — PyHKUMS CONPOTUBNEHUS U30NALUMN.
Pexxum npozpammupoeaHusi “8. “

B aTOM pexnme pacnosnioxeHue pyHKUUW criegytoLlee:

- CTapwwum paspss — PyHKUMS 3anunaHus KOHTaKTOB,
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- cpeaHun paspsag — (PyHKUUS ToKa YTeuKw,

- Mnagwun paspag — PyHKUUS MMNYNbLCHOMo pexumMa pene neperpyskm K3.
Pexxum npozpammupoeaHus “9. “

B aTOM pexnme pacnosnioxeHue pyHKUUW criegytoLlee:

— CTapwwum paspsg — BKIOYEeHWe BTOPON CTYyNeHN anekTpoasuraTens,

— cpegHun paspsa — He Ucnonb3yeTcs,

- Mnagwun paspsag — He UCnonb3yeTcs.

9.19 OGHyneHne c4yeTYMKa MoTOpecypca

Pexxum npozpammuposaHus “ A. “.

[na cbpoca cyeTymka MoTopecypca B HOMb HEOHXOANMO B pexmme nporpamMmmMmpoBaHns
Bmecto «111» Habpatb «000». 3artem, nocne KoppekuuMM camoro mnaguwero paspsaa,
HeobXoaMMO eLle pa3 HaxaTb KHOMKY ynpasneHus “ » ¢ Ha nHgukatope nosiBUTCS Hagnucb
“Cir “.

MepeyeHb peXXMMOB NPOrpaMMUPOBaHNS HAX0AMTCS B NPUNoXxeHun B.
10 MOHTAX, NOANOTOBKA K PABOTE, NMPOBEPKA PABEOTOCIOCOBHOCTU

KoHCcTpykuma pene obecneynBaeT, B 3aBUCMMOCTM OT WCMNOSIHEHUS, YCTAHOBKY
BbICTYNawLWMM MOHTaXOM UM nepefHUM nogkrtodeHvem nposogos (PAOU — 02 -1) wnu
YTOMNEHHbIM MOHTaX0M M 3agHuM nogkntodeHnem (PALL — 02 -2).

Pene HeobxoaMMoO MOHTMPOBATL Ha crneuManbHbIX WUTax, B WwWkadax ynpasneHmsa un T.n.
BOANW OT HarpeBaTesNbHbIX NPUOOPOB M WUCTOYHUKOB MOLLHbLIX 3fEKTPOMArHUTHbLIX MOsien
(cunosbix TpaHcopmMaTopOB, ApPOCCeneNn, ANeKkTpoaBUraTenen, anekTpu4ecknx nevyem u T.4.).
HegonycTumMo Hanunume B BO3yxe MpuUMecen aMmuaka, CEPHUCTbIX U OPYrMx arpeCcCUBHbIX
rasoB, Takke NOBbILEHHOW BNaXXHOCTWU. B MecTax, rae owyuiaeTcs Tpscka u Bubpauus, pene
cnegyeT ycTaHaBnvBaTb Ha amopTm3atopax (C pe3avHOBbLIMU NPOKaaKamu).

KpenneHve pene BbICTynawLWero MOHTaXa, OCYLeCTBNAeTCs C MNOMOLWbIO ABYX
KPOHLITENHOB, MNPUKPENMEeHHbIX K Koprnycy AByMS BuHTamm M5, a MecTy yCTaHOBKM —
YyeTbipbMs BUHTaMn M4 (pucyHok 1). [Npn yTonneHHOM MOHTaxe pere npwkuMmaeTcsa AByMS

ckobaMn K naHenu ¢ NOMOLLbIO ABYX BMHTOB M5, KOTOpble 3aKkpy4MBalOTCA B KOpryc
pene (pucyHok 2). Pa3amepbl OkHa B naHenu Ans YTOMNSEHHOro MOHTaXa perie rnokasaHbl Ha
pucyHke 3.

MpucoeanHaemble npoBoAa AOSKHbI UMETb KOHTAKTHble HAKOHEYHWKU, pacCYUTaHHble
ansa kpennenust nog BMHT M4. CevyeHne NpoBOAOB AOMKHO ObiTb He 6Gonee 2,5 MMZ  ans
ogHoro unn 1,5 MM? Ans AByxX NpoBoAHMKOB. OHWM NogkmoyarTea K knemmHon konogke XT1
COrnacHoO cxeme, NpPUBELEHHOW Ha pUCyHKe 6a - C NpsMbIM BKMAOYEHMEM (BapuaHT 1),
pucyHke 66 — C UCNonb3oBaHMEM TOKOBbIX TpaHcopmaTopoB (BapuaHT 2). K knemme “3awmt.
3a3.” konogkn XT1 HeobxoanuMo NoAKMIYNTL 3aLLUMTHOE 3a3eMileHne NPOBOAOM CEYEHNEM He
MeHee 1,5 MM2.

B cxemy ynpaBneHus anektpoaBuratenemM BbIXOAHble KOHTakTbl pene K1, K2, K3
HeoBbxoAMMO MOAKMYNTL C MOMOLWbBK pasbema XP4 B COOTBETCTBUM C (PYHKUMOHANbHbLIM
Ha3Ha4yeHnem pene. CeyeHne NpoBOOHMKOB ANs NogkntoyeHus KoHTaktoB pene K1, K2, K3 He
[OMmkHO npeBblwaTth 1 Mm% KHonka “CTOM” B cxeme ynpasreHusa asuratenemMm npu
aBTOMATUYECKOM pexunme paboTbl [OMKHA MMETb MEXaHW4YecKyrd CamMoBITOKUPOBKY Mpu
HaXkaTuMW.

KoHCTpyKkumMa pene gornyckaeT COBMECTHy paboTy M KOMOUHMPOBaHHOE ynpasneHue
HecKkonbkuMn pene (aybnupoBaHue, BcrnoMoratenbHbii pexuMm). [lpumepHass cxema
BKITIOMEHMNA HeCKOomnbKux pene npuBegeHa B [lpunoxeHun b. Ecnn He npeanonaraetcs
NCronb30BaHWe pene C BHELLHUM BKIMIOYEHUEM/OTKIIOYEHNEM

UNn ynpasneHne OBYXCKOPOCTHbIM 3rekTpoasuratenem, To HEUCNosnb3yeMbl BXO4 Ha
pasbeme XP4 HeobxoguMmo coeauHuTb € O6WMM MNpPOBOAOM MNPOBOLAHMKOM CEYEHUEM
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(0,75-1) MMZ. MakcumanbHast AfMHa NPOBOAHUKOB, COEAMHSIOWMX pasbeM XP4 ¢ BHELHUMU
ycTponctBamn He [forkHa npesblwate 10 meTpoB. Mcnonb3oBaTb KOHTakTbl pene K3
“Meperpyska” ons ynpaBneHus anekTpoasuratenamm 3anpeLwaeTcs.

[daTtunk TemnepaTtypbl (€CnvM OH 3aka3aH) noaknio4daeTcss K pasbeMmy XP3 pene. OH
Kpenutca K kopnycy anektpoasuratensa BuHTOM M4. [JaTynk TemnepaTypbl YCTOMYMB K
BO3AENCTBUIO 3NIEKTPOMArHUTHbIX MOMEX, MO3TOMY B LOMOSIHUTESNIbHOM 3KPaHUPOBaHUM He
HyxgaeTcsd. OH nocTaBnseTca C CcoeAuHUTeNbHbIM Kabenem anuHon 5 wmeTtpos. [lpu
HeobX04MMOCTU MOXHO YBENUYUTL ANUHY Kabens, NpyMeHnB ABYXWUIbHbIA 3KPaHUPOBAHHbIN
kabenb Tvna KCI13BIT, KCIM3B, MWKPOMOHHBLIN U T.M. C BHEWHUM AnamMeTpom (4...6) MM u
NMOroHHOM eMKocTbio He bonee 90 nd/m. Obwaa gnrvHa NocTaBnNAeMoro U JONONHUTENbHOIO
kabenen gatynka TemnepaTtypbl He AosmkHa npeBbiwaTtb 30 meTpoB. CoeanHeHne xun kabens
Heo6X04MMO BbINOMHUTE C MOMOLLBK KNEMMHOM KOMOOKM Ha TPW KOHTaKTa ¢ cobnogeHnem
CXeMbl MOAKIYEHMs JaTyuka TemnepaTypbl K perne. [abapuTHble pasmepbl U cxema
NOAKNIYEHNS aaTymKka TemMnepaTypbl K pazbemy XP3 nokasaHbl Ha pucyHke 11.

A > XP3
) SLCLE gy pyeT
N (| K%aCHbl 2| Muranue
v M 3] Curnan
@4,5 2

PucyHok 11 - NabapuTHble pasmepbl U cxema NOAKIIYEHNST AaTymKka TeMnepaTypbl

MpumeyvaHue - BMeCcTo NPOBOAHUKOB CMHENO M KPACHOro LBETOB BO3MOXHO MPUMEHEHME
MapKMpOBaHHbIX MPOBOAHWKOB Apyroro ueeTta. Mcnonb3oBaHMe AaTYMKOB TemmnepaTtypbl
Apyroro Tuna (He BXxoAasiWMX B KOMMJEKT NOCTaBKU) HEJOMYCTUMO.

Mocne MoOHTaXa M NOAKIOYEHUS NMPOBOAOB HEOOXOAUMMO nodaTb MUTAHME Ha pene u
npou3BecTM NpoBepky ero paboTtocnocobHocTu. [Ons 3Toro Heob6xoaMMO MNOCMOTPETb B
pexmMme NHOUKaLMM 3HAYEHUS TEKYLUMX NapaMeTpoB MO HaNPSKEHUIO U 4acToTe NuTalroLen
perne cetn, Temrnepartype (ecrnv MNOAKMNIYEH OaTyuk) U CONpOTUBIEHMIO M3onauuu. [danee
HeoBXO0OMMO  BKIKOYUTb  /BbIKIOYUTL  HeobXoauMble  (PYHKLUMW, HACTPOUTb  MOPOru
cpabaTtbiBaHWs NO TOKY, BPEMEHW M Temnepatype (Npu HanuuMuM gaTyMka) Kak OnucaHo B
pasgene 9 cornacHo NepeyvHs pexxnmMoB NPOrpamMmMmnpoBaHns NpunoxeHns B.

11 NOPAAOK PABOTHI

Mpn nogaye nutaHma Ha knemmbl “Hanpspk. A” n “Hentpane” konogku XT1 BbIxogHoe
pene K1 “PaboTta” OTKMOYEHO, €ro KOHTakTbl 1-2 pas3oMKHyTbl, a 4-5 — 3aMKHyThI,
cBeToaAnoaHbIn MHankatop PaboTa ummeeT kpacHoe cBeyeHue. B 3TOT MOMEHT BpemMeHu
Ha4YHETCA NPOLLECC OLIEHKN CreayLMX KOHTPONMPYyEeMbIX NapamMeTpOB:

a) CONpOTMBIIEHMSA U30NALMUMK,

0) Hannume / OTCyTCTBME 3anunaHnsl KOHTAKTOB NyckaTens,

B) TemnepaTypbl (NPU NOAKMOYEHHOM AaTyumKe).

Ecnn conpoTuBneHuMss wu3onsuMm  He HWXKe  3anporpaMMMPOBAHHOIO  3HAYEHWS,
OTCYTCTBYeT 3anunaHMe KOHTaKTOB nyckaTens W u3MepeHHas Temnepatypa (npu
NOOKITIOYEHHOM [aTyMKke) He NpPEeBbIWAEeT YCTAHOBMIEHHOrO nopora, BbixogHoe pene K1
cpaboTaeT 4epes3 3anporpaMMMpoOBaHHOE BpeMsi OO0 Mycka, ero KoHTaktel 1-2 un 3-4
3aMKHYTCS, 4-5 — pa3oMKHyTCsl, a CBeTOAMOAHbIN nHankatop PaGoTa 3aroputcst 3eneHbiM
uBeToM. Pene nepexoguT B peXxum OXnaaHua nycka anekTpoasuratens n MoxeT HaXOAUTbCS
B HEM CKOJbKO YrofHO A0Sro.

Mpn OTKNIOYEHHON PYHKUUKN 3anunaHnst KOHTPOSb COCTOSAHUSI KOHTAKTOB MyckaTtensa wunm
KOHTaKTOpa NPOM3BOAUTCSA Ccpady nocre nogayu MNUTaHus Ha pene u npu Hanmmyuum mx
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3anMnaHna BHYTpeHHee pene ynpasneHna K1 He BKMAYMTCH, a CBETOAMOAHbLIN MHAMKATOP
PaGoTa 6ynet umeTb kpacHoe cBedeHue. [NonHoe oTkoYeHne dyHKUUMN NPOMCXoauT TOMbKO
nocrne nepeoro nycka anektpoasuratens. lNepen nocnegywowumMmn nyckamm  (HopMasnbHbIMU
UNWU MNOBTOPHBLIMW MOCMNE aBapuUMHbIX)  KOHTPOSfb COCTOSIHMS KOHTaKTOB MycKaTens wunu
KOHTaKTOpa He BedeTcsl, BHyTpeHHee pene ynpasneHus K1 BknioyaeTcs M CBETOANOLHbIN
nHankaTop PaboTa 3aropntcst 3eneHbiM LIBETOM.

11.1 PabGota B py4yHOM pexnme

[ns paboTbl B py4HOM pexmme HeobXoauMO yCTaHOBUTL nepeknodatens S2 (PUCYHKK

6a,660) B nonoxenne “ P “ M HaxaTb KHOMKy nycka anektpogsuratens S1. Ha
3anporpamMMpOBaHHOE BPEMS MycKa OTKYaeTCcs 3BEHO 3amnTbl N0 6NOKMPOBKE poTopa.
Mpwn NCNpaBHOCTU anekTpoasuraTens CBETOAMOLHbIV NHAMKaTOP

Harpyska/leperpyska 3aroputca 3eneHbiM UBeTOM. B pexunme wHOMKALUMN  MOXHO
NOCMOTPETb 3HAYEHNS TEKYLLUX NapamMeTpoB No TOKY, HANPSHKEHUI, YacToTe, TemnepaTtype

(ecnu noaknwyeH JaTyvk) M nocregHee 3HavyeHMe U3MEPEHHOro COMpOTMBIIEHUSA
n3onsaummn nepen nyckom, kak onucaHo B pasgene 9.

Bo Bpems paboTbl anektpoaBuratenst pernie MNoCTOAHHO KOHTPONMpyeT YpPOBHU
npoTeKkawLWmnx gasHbIX TOKOB, aCUMMETPUI0 TOKOB OTHOCUTENbHO CPedHero npoTekarolero
TOKa, TOK YTEYKM Ha KOPMNyC, U3MepseT TemnepaTypy anekrpoasuratens (npy nogknio4YeHHOM
AaTynKe) 1 CpaBHMBAET C NOPOraMm NPOrpaMmMHbIX HacTpoeK.

Mpn oBHapyxeHun HECOOTBETCTBMUS U3MEPEHHbIX YPOBHEW MOporaMm HaCTPOEK,
BKMOYAEeTCs COOTBETCTBYKOLAA Murawowas uHAUMKauUuMS U COOTBETCTBYHOLWMKA Tanmep
3aepXKn Ha oTKnoYveHmne. MNpun neperpyske No TOKY TakkKe 3aMblKaloTCS KOHTAKTbI

BHyTpeHHero pene neperpyskn K3. 1o okoH4aHUKW 3anporpamMMuMpOBaHHON 3a0epXKu Mo
BPEMEHN N NPOAOIKAIOLWEMCS NPEBbILEHNN NOpora HaCTPOMKK, Pa3MbIKatoTCA KOHTaKTbl 1-2
n 3-4 (koHTakTbl 4-5 — 3aMKHyTCHA) BHYTpeHHero pene ynpasneHus K1, 3axuraercs
COOTBETCTBYHOLUMN CBETOAMOAHBLIN MHAMKATOP aBapwun, 3aMblKalOTCA KOHTaKTbl BHYTPEHHEro
perne aBapum K2, a BHyTpeHHero pene neperpys3km K3 — pasmbikatotcd. KaTywka
9NEeKTPOMarHUTHOro  nyckaTens  anekTpogsuratens obecTtounmBaeTcd M ABuratenb
oTknovaetcs. [Npu obpbiBe has Tanmep 3agepKKn He BKNKOYaeTCs, pa3MblKaHWe KOHTaKToB 1-
2 n 3-4 (3aMblkaHMe KOHTAKTOB 4-5) BHyTpeHHero pene ynpasneHuss K1 n oTknwouveHune
anekTpoasuratensa npouncxogut yepes 1 c.

Ecnu ypoBHM npoTekarowmnx pasHbIX TOKOB, aCUMMETPUSA TOKOB OTHOCUTESNBHO CPeaHero
npoTeKatoLero Toka € y4eToM rmcTepesnca Bo3BpalLatoTcsl K HOpMe 4O MOMEHTa OKOHYaHUS
paboTbl COOTBETCTBYIOLLErO TavMepa 3afepXKum Ha OTKYeHMe, TO COOTBETCTBYHOLLAS
MurarLwiaa nHaukauumsi racHeT U pene NpogormkuT cBok paboTy, He OTKNYaa BHYyTpeHHee
pene ynpaenexuna K1. Ecnu npoucxoguna neperpyska Mo TOKY, PasMblKalOTCHA KOHTaKTbI
BHYTpeHHero pene neperpysku K3.

[MOBTOPHLIA NYCK 3anekTpoaBuraTens nocre aBapuUMHOrO OTKITOYEHUA BO3MOXEH MNpu
BO3BpaTe TEKyLWMUX NapameTpoB B MNpedenbl 3anporpaMMUPOBAHHbLIX 3HAYeHUM C y4eToM
rmctepesnca. NoBTOpHbIE NYCKM BO3MOXHbI A0 MCHEpraHus 3anporpaMmMMpoOBaHHOrO NMMUTa
MOBTOPHbIX MYCKOB, O 4YeM CBUAETENbCTBYET 3aropaHue CBEeTOAWMOAHOro WHOMKaTopa
OrpaHuyeHue nyckoB. [lpy 3TOM MNpoucxoguT 3anOMWHAHWE 3HAYEHU KOHTPONMPYEMbIX
napaMmeTpoB Ha MOMEHT [MocCredHen aBapuu, KOTOpble MOXHO MOCMOTPETb B pexume
nHauKaumn, n pabota anekTpoasuratens 6nokmpyercs.

Ona copoca n pasdbnokMpoBKU perie He06XoAMMO HaXaTb U yAepXUBaTb HaXaTou
B TeYeHUM 5-TU CeKyHA KHONKy <« Ha nepeaHen naHenu UNvM OTKMNOYUTb NUTaHue
pene. Npy 3TOM NponcxoauT BOCCTAHOBIIEHME KONMYECTBA pa3peLLeHHbIX MOBTOPHbIX MYCKOB
[0 N3HavyanbHO 3anporpaMMmMpoOBaHHOIO 3HAYEHUS.

Ecnn B TeyeHun 30 MUH. KONMMYECTBO MOBTOPHbLIX MYCKOB, CBA3AHHbLIX C aBapUMHbIMU
OTKINMIOYEHNSIMWU MO KaKOMYy-NIMBO M3  KOHTPONUPYEMbIX MNapameTpoB He  [OCTUrMo
paspeLleHHOro konu4yecTtBa (OrpaHUYeHne MycKOB He HacTynumno), To Torga npoucxogut

@ PEACIC’ %




PEJIE SAWNTbLI OBUTATENA POL-02

BOCCTAHOBMEHWE  U3HA4YanbHO  3anporpaMMMpPOBAHHOIO  KONMYECTBA  paspeLUeHHbIX
MOBTOPHbIX MYCKOB.

lMyckn anekTpoaBuratens mnocrie pyyHOro OTKMYEeHMs (He aBapumrHoro, a no
HeobxoAMMOCTN) NOBTOPHBLIMU HE CHUTAIOTCA U UX YYeT He BeJeTCs.

[na octaHOBKM anekTpoaBuratens HeobxoAnmMo HaxaTb KHOMKy S3 (pucyHku 6a,60). B
WHTepBanax wmexagy nocrneaywmuMm nyckamum npou3BOAUTCH OLEHKa KOHTPONMpyeMblX
napameTpoB MO HanNpPsXXeHWo, COMPOTMBIIEHUIO M3O0MAUMU, Hanuvyuusa 3anunaHus KOHTaKTOB
nyckatens wnu KoHTakTopa. B cryyae Bbixoga ux 3a npegenbl OONYCTUMbIX 3HaYeHUMN,
cBeToaMoaHbIn mHaukatop PaboTa 3aropaetcs KpacHbiM LBETOM, BHYTpeHHee pene
ynpasneHusa K1 oTkniovaeTtca n 6nokMpyeT BKIOYEHWEe dnekTpoasuraTens.

11.2 PaboTta B aBTOMaTU4YECKOM pexmme

PaboTa 3BeHbeB 3alluTbl ANEeKTpoaBUraTens B aBTOMAaTUYECKOM peXmnme aHarnormyHa
pabote B pyyHoM. [na paboTbl B aBTOMATU4ECKOM pexuMme HeobxoouMMo YCTaHOBUTb
nepekntoyaTens S2 (pucyHkn 6a,60) B nonoxeHue “ A “. lNocne nogayn nuTaHna Ha pene u
OTCYTCTBUMN aBapUMHbIX 3HaYeHun KOHTPONMpyeMbIX napameTpos, yepes
3anporpamMMmMpoBaHHOE BpeMs 3aJepXKu OO NepBOro nycka, BHYTPEHHee perie yrnpaBneHus
K1 3amkHeT cBou KOHTakTbl 1-2 n 3-4 (4-5 — pa3oOMKHET) M BKINHOYUT 3neKTpoasuraTenb.
CeetoamogHbin uHovkatop  PaGoTta 3aroputcsa 3eneHbiM uBeToMmM. Ha Bpemsi nycka
anekTpoaBuraTens oTKNIoYaeTCa 3BeHO 3allmThl No BrIOKMPOBKE poTopa.

Ecnn  ucnonb3yeTca BHelWHee ynpaBrieHWe, TO BK/IOYEHWE BHYTPEHHero perne
ynpasneHusa K1 n nyck anekrpoasuratens nponsongeT npyu OTCyTCTBUN aBapUMHbIX

3HaYeHUN KOHTPONMpPyeMbIX MNapaMeTpoB 4Yepe3 3anporpamMMuMpoBaHHOE BpeMs
3aepXXKNU 0O MepBOro nycka nocne 3amblkaHust koHTaktoB 10 — 11 pasbema XP4 B uenu
BHELWHero ynpaeneHus. [pu nocneayrowmnx nyckax anekTpoaBuraTens npu 3amblkaHum
koHTaktoB 10 — 11 pasbema XP4 3agepXku no BpeMEHN He NPONCXOanT.

Mpw MCNPaBHOCTMN anekTpoaBuraTens CBETOAMOAHbIN NHOnKaTop
Harpyska/leperpyska 3aroputcs 3efeHbiM LUBETOM W B PEeXUME WUHAUKALMN MOXHO
NMOCMOTPETb 3HAYEeHUS TEKyLMX napameTpoB MO TOKY, HaNpsiKeHWto, YyactoTe, TemnepaType
(ecnv noakntoYeH OaTyuK) U nocregHee 3HavYeHne U3MEPEHHOro COMPOTUBIIEHUS U30NALUK
nepea Nyckom, Kak onvcaHo B pasgene 8.

Bo Bpems paboTbl anekTtpoaBuratens perie MnOCTOAHHO KOHTPOSNMPYeT YPOBHU
npoTeKarLWmnX (asHbIX TOKOB, aCMMMETPUIO TOKOB OTHOCUTENBbHO CPpedHero npoTeKaroLero
TOKa, TOK YTEYKM Ha KOpnyc, M3MepsieT TemnepaTtypy anekrpoasuraTens (npy nogkio4eHHOM
AaTyunKke) U CpaBHMBAET C NOPOraMmmn NPOrpaMMHbIX HAaCTPOEK.

Mpn oGHapyxeHun HEeCOOTBETCTBUA W3MEPEHHbIX YPOBHEW MOporamM HacTpoek,
BKMOYaeTCs COOTBETCTBYKOLWAA Murawwas WHOuKauuMs W COOTBETCTBYHOLUMW Tanmep
3aepXKN Ha oOTkNYeHue. [lpu neperpyske Mo TOKY TakkKe 3aMblKalOTCA KOHTaKThbl
BHYTpeHHero pene neperpy3kn K3. o OKOHYaHMM 3anporpaMMMpoOBaHHOM 3a0epPXKU Mo
BPEMEHN N NPOAOIKAOLWEMCS NPEBbLILEHNN NOPOroB HACTPOWKM, Pa3MbIKAKOTCS KOHTaKTbl 1-2
n 3-4 (koHTakTbl 4-5 — 3amblKalOTCs) BHYTPEHHEro pene ynpaenenus K1, 3axuraercs
COOTBETCTBYHOLUNN CBETOAMOAHBLIN MHAMKATOP aBapun, 3aMblKatOTCA KOHTaKTbl BHYTPEHHEro
pene asapum K2, a BHyTpeHHero pene neperpyskm K3 — pasmbikaioTca. KaTywka
3NEeKTPOMAarHUTHOrO  nyckatens  anektpogsuratens obectounBaeTcs UM ABUratenb
oTknovaetcs. [Npu obpbiBe has Tanmep 3agepKkn He BKNKOYAETCs, pa3dMblKaHNE KOHTaKToB 1-
2 n 3-4 (3amblkaHue KOHTakToB 4-5) BHyTpeHHero perne ynpasneHusa K1 v oTkniodeHve
anekTpoasuratens npouncxoaut vyepes 1 c.

Ecnu ypoBHM KOHTPONMpYEMbIX NapamMeTpoB, BbilleaLnx 3a NOPOrn HAaCTPOeK, C y4eToM
rmcTepesnca BO3BpALLAOTCA K HOPME OO0 MOMEHTa OKOHYaHus paboTbl COOTBETCTBYHOLLEIO
TarMepa 3afepXKM Ha OTKIKYEeHMe, TO COOTBETCTBYOLAA MUrawwas MHauKaums racHeTt u
pene npoaormkaeT CBO paboTy, He OTKM4Yas BHYTPEHHee perne ynpasneHus K1. Ecnu
npoucxoguna neperpyska no TOKY, pas3MblKatoTCs KOHTAKTbl BHYTPEHHEro perie neperpysku
K3.

> & PEACIC’




PEJIE SAWNTbLI OBUTATENA POL-02

[MOBTOPHbLIA MYyCK 3nekTpoaBuUratens nocrie aBapuUMHOrO OTKIOYEHUSI BO3MOXEH Mpu
BO3BpaTe TeKyLlMX MapaMeTpoB B npeeribl 3anporpaMMMpPOBaHHbIX 3HAYEHUA C Yy4eTOM
rmcrepesunca. OH NPOUCXOAUT aBTOMaTUYECKU, @ KONIMYECTBO MOBTOPHbLIX MYCKOB OFpaHMYeHO
3anporpamMMpOBaHHbIM 3HaYeHneM. Korga aToT NIMMUT ncHepnaH, 3aropaeTcsa CBETOANOOHbIV
nHgukatop OrpaHU4eHre NYCKOB M NPOUCXOAUT 3anOMUHAHNE 3HAYEHUIN KOHTPOMMPYEMbIX
napameTpoB Ha MOMEHT MocCredHer aBapuu, KOTOpble MOXHO MOCMOTPETb B pexume
nHaukaumm, n pabota anektpoasuratens 6nokmpyercs.

[nsa cbpoca n pasbnokmpoBaHus pene HeobxoanMMO Ha 5 cekyHA HaxaTb U yaepXmBaTb
HaXxaTon KHOMKy <« Ha nepegHen naHenu unm oTKIMYNTL NuTaHue perne. Ecnv B TeyeHnn 30
MUWH. KOJIMYECTBO NMOBTOPHbIX MYCKOB, CBA3AHHbLIX C aBapUMHbLIMU OTKMOYEHUAMM MO KaKkoMy-
nmbo ©3  KOHTPOMMpyeMbiX MapamMeTpoB He [AOCTUIMO pas3peLleHHOro  KormyecTsa
(orpaHu4eHve nyckoB He HacTynusio), TO Toraa NPOUCXOAUT BOCCTAHOBMEHWE W3Ha4anbHO
3anporpamMmMMpOBaHHOrO KONMYEeCTBa pas3peLLeHHbIX MOBTOPHbIX MYCKOB.

[na octaHoBKM anekTpoaBuratensa HeobxoaumMo HaxaTb KHOmnky S3 (pucyHku 6a,60),
NMEIOLLLYI0 MEXaHUYECKYI0 CaMOBITOKMPOBKY HaXaTus.

12 TEXHUHECKOE OBCIY>XUBAHNE

Mepuognyeckn ocmaTpuBaTb COCTOSIHME KIMEMM [ONS BHELWHWX MNOAKMIYEHUN, He
AonyckaTb WX 3arpsi3HeHus, yoandatb Mbiflb C Kopnyca pene n ocobeHHO C ToKoBeayLmx
yacTen NOACOEOMHEHHbIX MPOBOAOB, MPOBEPATb HALEXKHOCTb WX KPEMmeHUst K KIEeMMHOW
KOnoake v B NoAkmntovaembix pasbemax. Npy HeobxoauMoCTu, ykasaHHble AeTanu criegyet
OYUCTUTL OT Cre0B KOPPO3UN N NOATAHYTb BUHTbI KpensieHUsi MpOBOAOB U perne.

OavH pa3s B Tpu roga pekoMeHOyeTCa MNpoBepsTb TOYHOCTb M3MEPEHUs perne no
HaNPSXXEeHUIO, TOKY U CONPOTUBIIEHNIO U3OMSALMN HA COOTBETCTBME AaHHbIM, NPUBEAEHHbLIM B
pasgene 3.

13 KOMIMJIEKTHOCTb

B koMnnekT nocTtaBkn BXOOUT:

Pene sawmtol gsuratens POLL - 02........ooiii e 1 wr.
PYKOBOACTBO MO SKCTIYATALMM . ..veneeiteiiiis veeeeneeeeeeeeaeeeeeaeeeeeneneaeanennns 1 wr.
JaTunk TeMNEPATYPbI (MPU 3AKA3BE) ....ueiie ittt ettt e ee e e e anennns 1 WwrT.

14 TAPAHTUN N3ITOTOBUTEIA

M3roToBuTenb rapaHtupyet cootBeTcTBue pene TY Y31.2-22965117-009-2008 npwm
cobntogeHnn notTpedbutenem ycnoBuin TPaHCNOPTUPOBAHNSA, XPaHEHUS U 3KCMyaTaumm perne.

[[apaHTUNHBLIM CPOK 3KcnsyaTaumm pene - 2,5 roga B npegeniax rapaHTMUHOIO Cpoka
XpaHeHUs1 co AHA BBOAA pere B aKCnnyaTaumio.

[[apaHTUNHBLIN CPOK XpaHeHn4a - 3,5 roga OoT AaTbl U3rOTOBIIEHUS pene.

15 TPEBOBAHWA BE3OMNACHOCTU

KoHcTpykuua pene obecneumBaeT 6e30nacHOCTb OOCNYyXMBaAHUS B COOTBETCTBMM C
FOCT 12.2.006-75 n gaBnsetcsa noxapobesonacHon. 1o crnocoby 3awmTbl OT MOPaXKeHus
3MEKTPUYECKMM TOKOM pene cooTBeTcTBYHOT knaccy 0 no FOCT 12.2.007-75.

OkcnnyaTtaumsa n obcnyxmBaHue pene paspellaetcs nuuam, npowenwnm cneynanbHyo
NOAroTOBKY M O3HAKOMUBLLMMCS C HACTOSILLMM PYKOBOACTBOM MO 3KChnyaTaunm.

CteneHb 3awmTbl obonoukon pene — IP 40 TOCT14254-96, crteneHb 3awuTbl
KOHTaKTHbIX BbiBOoAoB — [P 10 TOCT14254-96.

Ha knemmax pene MMelTcs onacHble AN KU3HU HanpshKeHUsi, NO3TOMY MOHTaXHble,
PEMOHTHbIE M nNpodunakTnyeckme paboTbl C pene Ku anekTpogBuratenem HeobxoanMMo
BbINOSTHATb B 06€CTOYEHHOM COCTOSHUMW.
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KHonka “CTOIN” B cxeme ynpaBneHus ABuratefnieM Mnpy aBTOMaTUYECKOM pexume
paboTbl AOMKHA UMETb MEXaHMYECKY0 CaMOBITOKUPOBKY HaXaTus.

K pene Heob6xoaMMO NOAKNIYUTL 3alUUTHOE 3a3eMIieHme.

BHUMAHUE: BE3 3AWLNTHOIO 3A3EMIIEHUA SKCIMITYATUPOBATD
3AMNPELLAETCA !

3anpeLeHo CHUMaTb 3alUMTHBIN KOXYX C pefne 1 BKYaTb ero CO CHATBIM KOXYXOM.

16 XPAHEHVE N TPAHCNOPTUPOBAHUE

Pene B ynakoBke npeanpusiTUsS-M3roTOBUTENSA OOSDKHbI XPaHUTbCA B OTannMBaeMbiX U
BEHTUNMPYEMbIX XpaHunuwax npu temnepatype ot nntoc 5 go nntoc 40°C n oTHOCUTENBHON
BnaxHoctn He 6onee 80 % npu Temnepatype nnoc 25 °C  npu OTCYyTCTBUM B BO34yXe
arpeccuBHbIX NPUMECEN.

YcnoBus xpaHeHus pene, BMOHTMPOBAHHbIX B annapartypy, He OOMKHbl OTNn4aTbCcs OT
YCIOBWUI aKcnnyaTauum.

Pene B ynakoBke npeanpuaTUA-U3rOTOBUTENSA MOXHO TPaHCMOPTUPOBaTb KPbITbIM
KEnes3HOAOPOXHbIM MM BO3AYLUHbIM  TpaHcnopToM 6e3  orpaHudeHust pacCTOAHUSA.
ABTOMOOWNBHLIM TPAHCMOPTOM — MO AOpOram ¢ acanbTOBbIM NOKPbITUEM, HA pacCcToAHE A0
200 kM, No BynNbPKHBIM 1 FPYHTOBLIM AOporam - Ha paccTtosHue 4o 50 kv, co ckopoctbto o 40
KM/4, C 0OLLMM YMCIOM Neperpy3ok ¢ OAHOro Buaa TpaHcnopTa Ha Apyron He bonee AByX.

Mpn 3TOM ynakoBaHHble pene AOMKHbl ObiTb 3aWMeHbl OT HenocpenCTBEHHOrO
BO34ENCTBUA CONTHEYHOM paguaumm n aTMocdepHbIX OCaaKoB.

Pene, npegHasHadeHHble Onsi NPSIMOro 3KCMOpTa, B CheuManibHOM YnakoBKE MOXHO
TpaHCNOPTUPOBaTb MOPCKMM TPaHCMOPTOM 6e3 orpaHnyeHus pacctosHus ¢ cobniogeHnem
yKa3aHHOW BbiLLe 3aLuTbl OT BO3AENCTBUSA KITMMaTUYECKUX (PaKTOPOB.

[Mpn TpaHCNOPTUPOBAHWUM perne B YCNOBUSX, OTNNYAOLWMXCA OT YCIOBUIW 3KChnyaTauum,
OHW [OMKHbI ObITb CHATBI C Pa3beMOB, YNakoBaHbl B YNAKOBKY NPeanpuaTUs-n3rotoBuTens u
3aluLLeHbl OT BO3OEeNCTBUSA KNMMaTUYECKUX (PakTopoB.

17 CBEOEHVA OB YTUITN3ALUN

lMocne oTkasa pene (He noanexallero PEMOHTY), a Takke OKOHYaHUSA cpoka CryxObl,
ero yTUnm3ampytor.

OcHOBHbIM MeTOAOM yTunu3aumm aBnsietca pasbopka pene. [llpu pasbopke
uenecoobpasHo pasgenaTb matepuansl Ha rpynnbel. 3 coctaBa pene noanexaT yTunusaumm
YyepHble M LUBETHblE MeTanmbl, NfacTMacchl. YepHble MeTanmbl Npu yTunusaumm Heobxoanmo
pasgenaTb Ha cTanb KOHCTPYKLUMOHHYKO M 3NEKTPOTEXHUYECKYID, a LIBETHblE MeTanmnbl — Ha
Me[b 1 CcrnaBbl HA MEOHOW OCHOBeE.

YTunusauma AOofmkHa NpoBOAUTBCA B COOTBETCTBUM C TpeboBaHMSAMU pernoHanbHbIX
3aKoHOOATENbCTB.

18 CBUAETEJIbCTBO O MNPUEMKE

Pene POU-02 npoBepeHO no nporpamMme  MNPUEMO-COATOMHbLIX  UCMbITAHUN,
cootBeTcTBYeT TY ¥31.2-22965117-009-2008 1 npn3HaHO rogHbIM K SKCnyaTauuu.

KoHTponep Hata
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MpunoxeHne A
(o6sa3aTensHoOE)

3annck 0603HaYeHMs pere Npu 3akase U B JOKYMEHTaLMK ApYroro n3genus

B 3akase Ha pene OOMKHO ObITb yKasaHo:

HauMeHoBaHWe U TUN pene;

KnMMaTU4YecKkoe NCMOSNTHEHME U KaTeropus pasmeLLeHuns;
HOMMHarbHOE HanpsXKeHNE 1 4acToTa;

Hanu4ve gaTyvka TemnepaTypbl;

HOMEp TEXHUYECKUX YCIOBUNA.

Mpumep 3anncu obosHaveHuns pene PAL - 02 BbiCcTynatoLero UCNOIHEHUS NPy 3akase U
B AOKYMeHTauuu gpyroro n3genus 6es3 gatynka remnepartypoi.

«Pene sawntbl geuratensa POLU -02 - 1 Y3, 220 B, 50 Iy,

TY ¥31.2-22965117-009-2008».

Mpumep 3anucn ob6o3HaveHus pene PLL, -02 yTonneHHOro ncnomnHeHnsa npw 3akase n B
AOKyMeHTauum Apyroro u3genus ¢ JaT4nkom temnepaTypbl.

«Pene szawntbl geuratena PAOU -02 — 2 Y3, 220 B, 50 'y, ¢ gaTtynkom TemnepaTypbl,
TY ¥31.2-22965117-009-2008».

@ PEACIC’ >




PEJIE SAWNTbLI OBUTATENA POL-02

MpunoxeHue b
(pekomeHngyemoe)

MpumepHas cxema KOMOMHMPOBAHHOIO yrpaBneHnsa Heckonbkumun pene PL — 02

M1 - ocHosHOU,

A <
B M2 - pesepeHslid,
c M3 - dybnupyrowyuti
N A1
F1 N\ st PAL - 02 «PASBPELIEHVE
— PABOTbI»
| — Vsonauus | 1 12| 2-5 cmyn. SA2
— %A\ 3 10| O6uwuil
K1.1 Hanpsx.A | 4 .” — 9 |/Tepeepyskal
SA T Heldmpans | 5 \& 8 |/Tepeapyska
. o BxodIC |6 ” o 7| Aeapus
S E § Bbix0d IC |7 \2Ts Asapusi
3 E 8 Bxod 1B |8 C 5| Paboma
B Bbixod IB |9 %4 Paboma
Bxod IA_|10] [¥7): L— 3] Paboma
K1.2 Bbixod IA [11] | 12| Padoma
SB1 [3awum.3a3 [12) —{ 1] Paboma
«MYCK» XT1 XP4 —‘
A
B
Cc
N A2
Hamyuk
F1 YA ST PALI- 02 HedocmamoyHoli
— npoussodumerisHocmu
| —{ “sonayus | 1 12| 2-a cmyn. | I
| : e o ]
A 3 70| _Obwud ! !
K1.1 Hanpsix.A | 4 L9 Tepezpyaka) = ——————
SA T Hetimpans | 5 \& 8 | Iepeey
o BxodIC |6 ” 2 7| Aeapus
’§ E Beixod IC |7 k2] 6| Asapus
3 E Bxo0 1B |8 ] 5| PaGoma
& Bbixod 1B |9 14| Paboma
BxodIA_|10] [x1}; L— 3] Paboma
-\ Bbixod IA |11 L o 2| Paboma
sSB1 [3awum. 3a3.|12] ~ 1| Pa6oma
«TYCK» XT1 XP4 —‘
«CTOlM» |
I
A
B
Cc
N A3
F1 N\ s PAOL - 02 «PABPELLEHVE
— PABOTbI»
| — Usonsyus |1 12| 2-a cmyn. SA2
E1_1 N 3\ Hanpsix.A 3 190 Heop(::;;:(a
SA1 Hetimpans | 5 S 8 | ITepeepyska
. o BxodIC |6 ” il 7| Aeapus
S E § Bbix0d IC |7 6] Asapus
£y E 8 Bxod 1B |8 C 5| Pa6oma
B Bbixod IB |9 [ \34] Padoma
Bxod IA_|10] [k7]: L— 3| Pa6oma
K1.2 Bbixod IA |11 p B Pa6oma
SB1 3awum. 3a3.{12] — 1| Pa6oma
«[1YCK» XT1 XP4 —‘
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MpunoxeHue B
(o6sa3aTensHoOE)

Tabnuua B.1 - [NepeyeHb pexxuMmoB NporpaMmMmnpoBaHus

HacTtponka
Pexum HanmeHoBaHue napameTpa Ananason
pameTp 3HaYeH 3aBof- | daktu-
ckas YeCKM
0 KoadhdmumneHT TpaHchopmaumm (1...200) 1
1 HoMWHanbHbIN TOK anekTpoaBuraTens
npu koagduuneHTe TpaHcopmaumu:
(1...2) | (1,00...9,99)A | 5,00A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
2 HoMuHanbeHbIM TOK 2-1 CTyneHn
anekTpoasuratenst npu KoadguumneHTe
TpaHcdopmauuu: (1...2) | (1,00...9,99)A | 5,00A
(3...20) | (3,0...99,9) A
(21...200) | (21...999) A
3 KpaTHOCTb neperpysku (1,1...6,0) 2,0
4 MuHUManbHbIN TOK aNeKkTpoaBuUraTens (20...80)% 50%
5 [dnana3oH acuMMeTpumn TOKOB (20...50)% 20%
6 Tok yTeuku (5...10)% 10%
7 ConpoTusneHve nsonaumm (0,2...1,0)MOm | 0,5 MOm
C MakcumanbHasa Temnepatypa (40...100) °C 50 °C
d KonnyecTtBO NOBTOPHbBIX NMYyCKOB (0...100) 4
E 3agepxka o nycka (1...30) c 2cC
F Bpemsa nycka (1...300) c 1c
0. Bpemsa 0o noBTOpHOro nycka (1...120) c 5c¢
1. 3agepxka no MMHUManbHOMY TOKY (1..250) ¢ 5c¢
2. 3apepxka no 6noknposBke poTtopa (0,5...10,0) c 10c
3. 3agepxka no acuMmMeTpum (1..120) c 5c¢
5. Bpewmsa BknoveHus pene K3 (1...30) c 1c
6. Bpems BbikntoveHnsa pene K3 (1...30) c 1c
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MpopormkeHue Tabnuubl B.1

HacTtpownka
Pexunm Pa3- HavmeHoBaHMe napameTpa finanazox
psig p p 3HAYSHWIA 3aBoa- | paktu-
ckas Yyecku
CT | OyHKUMSA KOPOTKO3AMKHYTOro poTopa BKIMN / OTKN BK
7. | cp KOHTpOSib MMHMMaNbHOIO TOKa BKN / OTKN BKN
KoHTponb conpoTuBneHus
Mn BKN / OTKN BKI
n3onaunm
= cT | KOHTponb 3anMnaHnsa KOHTaKTOB BKIN / OTKN BKI
=
; 8 cp | KoHTponb Toka yTeuyku BKIN / OTKN BKI
DYHKUMA UMNYIbCHOIO peXnuma perne
© MIT yHKU y P P BKI / OTKN oTKN
neperpysku K3
CT | 2-9 CTyNeHb aneKkTpoaBuraTens BKIN / OTKN OTK
9. | cp | He 3apencrBoBaH — — —
mn | He 3agencrteoBaH — — —
A. — | OBHyneHne cyeTumnKa MoTopecypca 000 111

[MpymeyaHue - L/ - PYHKUNA BKIOYEHA, /7 - (OYHKUUSA OTKIHOYEHa.

6nok. potopa

IHOM.

IMl/IH. [

MyckoBon Tok

Tok neperpysku

Pabounit Tok

Tok xonoctoro
xona

»

Myck Bpems nycka

A
A

Cron 'T

PucyHok B.1 - [lnarpamma COOTHOLLEHWIA YPOBHEN 3anporpamMmnpoBaHHbIX U
NpoTEKaLWNX B aneKTpoaBuraTene ToKOB
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NMPOU3IBOOAUMAA MNMPOAYKUUA

& PEJIE BPEMEHU «PBLU», «BJl», «BC»

. O0OLEenpoMbILLIEHHbIE
. [na sHepreTukn
© PENEVHAA 3ALUUTA U ABTOMATUKA
«P31», «POU», «YKH», «YCOM»
« MunkponpoueccopHble yCTPONCTBa 3aLUNTbl 1 aBTOMATUKN
ons ceten 35-10(6) kB
« MukponpoLeccopHbie YCTPOMUCTBaA 3aLUMUThI
aneKkTpoaBuraTtenemn
. YCTpOMCTBA KOHTPOMSA UCAPaBHOCTU LiENeN
N3MEPUTESBHbBIX TPAHCHOPMATOPOB HaNpPsXKeHUs
. YcTpouctBa cbopa ANCKPETHbLIX AaHHbIX C nepegaden no
MODBUS RTU
& PENNE TOKA «Al»

© PEJIE HAMNPAXEHUA «HIl»

9 PEJIE KOHTPONA ®A3, n3ondauuu
U NMYNbCALUUU «EN»

o PEJIE NMPOMEXYTOYHbLIE U YKA3ATEJIbHbIE
«M3», «P3M»
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Tabnuua peKkoMeHayeMbIX 3aMeH perne

PEJIEMHASI 3AIIIATA 1 ABTOMATHKA

3amensiemoe pesie PEACIC® 3ameHsieMoe peiie PEACIC® 3amensiemoe pesie PEACIC®
PY-1, PY-2, PCT-11 YPY-3M Muxom P121,122,123 P3J1-01 PT-80, PC-80M2 P3JI-03
VY3A AT; MP3C
PEJIE BPEMEHU
3ameHnsiemoe pejie PEACIC® 3amensieMoe peJie PEACIC® 3ameHnsiemoe pejie PEACIC®
2 PBM PBII-03-2 PB 19, PCB 01-1 7B6Hl\_/[68’ BJI-
BJI-34, BJI-56 BJI-81 PB 215, PB 225, BJI-101A PCB 01-3 BJI-81, BC-43
BJI-36 BJI-59 PB 235, PB 245 PCB 01-4 BJI-76M
BJI-40. BJI-41 BJI-65, BJI-78A, PB 217, PB 227, BJI-102, PCB 01-5 BJI-65
i BJI-78M, BJI-164 PB 237, PB 247 BJI-73M PCB 13 BJI-104
BJI-43...BJI-49 BJI-64...BJI-69 PB 218, PB 228, BJI-100A PCB 14 BJI-101A
gg-fg gg-i; ggl\?f 2 PI?B?\?ISB BJI-104 PCB 15-1, PCB ISM-1 gﬁ_gg’ gﬁ_gg’
- - 2 - PCB 16-1, PCB 16M-1 ek
PB 01 BJI-69, BJI-76M PB 12,PB 13, PB 14 | BJI-64, BJI-66, ’ BJI-161, BJI-162
BJI-79M PBII 72-3121, BJI-68, BJI-69, PCB 15-2, PCB 15M-2 | BJI-73A, BJI-
PB 03 BJI-101A PKB 11-33-11, BJI-76A, PCB 16-2, PCB 16M-2 | 73M, BJI-102
BJI-103 PKB 11-43-11, BJI-76M, PCB 15-3 BJI-65, BJI-78M,
PB 03 + PH 54 BJI-103A PCB 18-11, BJI-161, BJI-164
PB112,5B 112 PCB 19-11 BJI-162 PCB 15-4, PCB 15M-4
’ BJI-100A BJI-6
PB 128, OB 128 PBII 72-3221, PCB 16-4, PCB 16M-4 7
PB 130 BJI-64 PKB 11-33-12, BJI-73A, PCB 15-5 BJI-75M
BJI-73M, - N
PB 113,9B 113, PKB 11-43-12, BJ-102 PCB 16-3 BJI-39, BJI
BIL100 J1-10 159M
PB 123, 5B 123, BJ'I-73P: PCB 18-12, 19-12 PCB 17-3 BJI-81
PB127,9B 127, | oot PBII 72-3122, BIL54 PCB 17-4 BC-43-3
PB 133, 3B 133, PKB 11-33-21, BJ'I—7SZA PCB 18-13 BJI-100A
PB 143, OB 143 PKB 11-43-21, ’ PCB 18-23, PCB 19 BJI-101A
BI75M., BJI-65, B
PB 114, PB 124, PCB 19-31 BJI-161 78A S
BJI-102, BJI-73M PCB 160 BII ’78M BII
PB 134, PB 144 PBT 1200 BC-43 164- ’ )
PB 132, 3B 132, PIIB 01 PCB 260 BJI-100A
PB 142, 5B 142 BJI-100A PIIB 58, 69T BJI-108 PCB 255 BJI-101A
PB 15 BJI-81 PPBII-1 PBII-03 TIT BJI-159
PEJIE HAITPSA’)KEHUSA
3amensiemoe peiie PEACIC® 3ameHsieMoe peiie PEACIC® 3amensieMoe peiie PEACIC®
PCH 12 HJI-8, HJI-18-1 PH 53, PH 153, HJI-6, HJI-6A, PH 54, PH 154,
PCH 14,PCH IS, | 111, PH 73, PCH-12 HJI-8, HJI-18- PCH 18, HJI-7, HJI-7A,
PCH 50-2 PCH 50-1, PCH 50-6, | 1, PCH 50-4, PCH 50-7, | HJI-8, HJI-18-2
PCH 16,PCH 17, | ;1 SH 524, DH 526 HJI-19 SH 528, DH 529
PH-58 PH 54 u PB 03 BJI-103A
MNPOMEXYTOYHBIE PEJIE
3amensiemoe pesie PEACIC® 3ameHsieMoe peiie PEACIC® 3amensiemoe pesie PEACIC®
113 6, [19-36, I12-37| POII-20 PI1 17-4, -5 119-41 PII 252 119-45
PIT 8, PIT9 19-46 PIT 18-1, -2, -3 119-44 PIT 255 119-42
PIT 11, PIT 12 PII 18-4, -5, -6, -7 119-45 PIT 256 119-45
MKY 48, [13-21 PIT 18-8, -9, -0 I13-45 PIT 258 113-44
PITY2-36 113-40 PIT 20 POII-20 PIIT 100 POII-20
PIT 16-1 PII 21M POI1-21 POII 25 119-40, 119-42
PIT 16-2, -3, -4 119-42 PII 23, PI1 25 119-40 POII 36 119-40, 119-42
PIT 16-5,7 119-40 PII 221, 222, 225 115-41 POII 37 [19-44, T19-45
PIT17-1 113-41 PI1 232, 233, 254 113-42 POIT 381 113-46
PIT17-2, -3 113-43 POIT 96 119-44, 115-45
PEJIE KOHTPOJIA ®A3 PEJIE TOKA PEJIE 3AIIUTHI ABUT'ATEJIA
3amensiemoe pesie PEACIC® 3amensiemoe pesie PEACIC® 3amensiemoe pesie PEACIC®
PO®-11, -12, -13 EJI-11, -12, -13 PCT 11, Y30T2-2Y,
EJI-8, EJI-10 EJI-11 PCT 13, AJl-1 P333-6, P233-7,
PCH-25M EJI-11 PCT 40-1 P3/1-1, P31-3M, PJILI-01
PCH-26M EJI-12 PT3 51 AJl-4 P31V,
PCH-27M EJI-13 VB3-301, TK
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Ansd 3AMETOK
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Ansd 3AMETOK
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3as0q”, PEACIC’
03680, Ykpauua, r. Kues,
yn. Cembu COCHUHBIX, 9
men.: 38 (044) 406-6100
e-mail: office@relsis.ua
Kommepuyeckuill omgen:
men.: 38 (044) 406-61-51
38 (044) 406-61-52
38 (044) 406-61-53
tarc:38 (044) 407-20-00
kweb: www.relsis.ua
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