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BHUMAHMUE!
Lo usyyeHusi pykogoocmea persie He sKrrodame!

HadexHocmb u dorneogedyHocmb persie obecriequgaemcsi HE IMOJIbKO Kayecmeom
perie, HO U rpasusibHbIM CcobrIoOeHUeM pexumMos8 U ycrioeul 3Kcrisiyamauyuu, rnosmomy
cobnodeHue 8cex mpebosaHul, U3JIOXEHHbIX 8 Hacmoswem pykosoocmee 0
akcrinyamayuu (P3), aensemcs obs3amerbHbIM.

B ces3u ¢ cucmemamudecku rnposodumbimu pabomamu,.[10 _co8epLIeHCcmaeo8aHUo
KOHCMPYKUUU U MexHos102uu u320moersieHusi 803MOXXHbI HebOosbwUe pacxoX0eHuUs1 Mexoy
pyKkogodcmeoM 10 3KCrhjlyamauuu U rocmassisaemeiM Uu30enueM, He enusouue Ha
napamempbl U30esiusi, Ha ycri08UsI €20 MOHMaxa U dKcrayamauuu.

U30enue codepxxum 3nemMeHmMbl MUKPO3RAEKMPOHUKU, M03mMoMy rnepcoHas OOJ/IKeH
npoumu crieyuarsibHbllU UHCMPYKMa)x U ammecmauuro Ha rnpaeo ebIrnosiHeHusi pabom (c
y4yemomM Heobxo0uMbIx Mep 3auumsl 0m 8030elcmeusi crmamu4yecKo20 3/iekmpudecmaa).

UHcmpykmax 0osmKeH rnpogodumscsi 8 coomeemcemeauu ¢ delicmayroujuM 8 op2aHu3ayuu

M0/10)KeHUEM.
HanmeHoBaHue
Pepakuus [ata
Bepcuun
Bepcusa Ne 0 OpurmnHaneHoe nsgaHue
Bepcuns Ne 1 3gaHue ncnpaBneHHoe v JoNOSTHEHHOE
Bepcus Ne 2 W3paHve ncnpaBneHHoe 1 JONOSIHEHHOE
Bepcus Ne 3 M3pnaHne ncnpaeneHHoe 1 JONOSIHEHHOEe 17.11.10.
Bepcusa Ne 4 3paHne ncnpaesneHHoe 1 JONOSIHEHHOEe 10.10.12.
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1 HASHAYEHUWE

Pene 3awwntel geuratena PAL-02 (ganee pene) ¢ umpoBon HaCTPONKON U NHOMKaUueun
KOHTpONMpyeMbIX MapamMeTpoB MpefHasHayYeHo AN 3awWuTbl TpexdrasHbiX @aCUHXPOHHBIX
anekTpoaBuraTenen ¢ HanpsbkeHnem nutaHna 3x220/380 B ot nocneacteui:

- ONUTEenNbHbIX HEBOMNbLUMX NepPerpy3okK no ToKy;

- BOnbWNX UMNYIbCHBIX NEPEerpy3oK (KOPOTKO3aMKHYTbIN pOTOP);

-~  MNpPEBbILEHNSA YPOBHA aCMMMETPUN TOKOB dhas;

- paboTbl C HEQOrpPy3KOW;

— TOKa yTeuku (3awmra oT 3amMmblkaHuns Ha 3emmio o 310);

—  MOHWXEHUS CONPOTUBIEHUSA U3ONALNN 3neKTpoaBuraTens nepeg nyckom;

—  3anunaHus KOHTaKTOB MyckaTens nepepg nyckom;

- 0bpbiBa has no Toky;

- NpEBbIWEHNA OOMNYCTMMON TemnepaTtypbl Harpesa (Apy yCTaHOBAIEHHOM Ha Kopnyce
anekTpoaBuratens U NOAKMYEHHOM JaTynke TemnepaTypbl).

Pene nossonseTr npov3BoAnTb KOMMYTALMIO SNEKTPUYECKUX Leneu npu OOCTUXKEHUU
KOHTpONMpyeMbIMW NMapamMeTpamMu onpeneneHHblX, NpeaBapuTesisHO 3anporpaMMuUpOBaHHbIX
ypoBHen. OAHOBPEMEHHO, KpOME 3alUUTHbIX (YHKUUK, pefe nMeeT BO3MOXHOCTb
MOHUTOPUHra cneayLwmnx napameTpos:

- noTtpebnsaemoro Toka no kaxgoun dase (la, s, le);

—  HarnpsbkKeHus 1 4acToTbl NUTAaKLWEN CeTU pene;

- TeKywewn TemnepaTtypbl anekTpogBuratens(fApu» MNOLKIOYEHHOM  AaTyuKe
TemnepaTypbl);

- BENUYMHbI aCUMMETPUN TOKOB has;

—  TOKa YTEeuKM;

—  COMPOTUBIIEHUS U30NALMMK SNEKTPOABUratens 40 nycka;

—  BENUYMHbI 9KBUBANEHTa TEMMOBOW SHEPIUM;

- CyMMapHOro BpemeHu paboTbl anektpoasuratens (MOTOpecypc).

Pene narotaBnvBaeTca B KNMMaTUYECKUX MCNONHEHUSX Y n T kaTeropum pasmelleHnsa 3
no NOCT 15150-69.

Pene cootBeTcTBYyeT TpeboBaHuAM o6WNX TexHuyeckux ycrnosunm no OCTY 3020-95
(TOCT 12434-93).

2 YCNOBWA SKCIITYATALMN

Pene moryT akCRayaTMpoBaTLCA B CneayloLmx YCroBUAX:

— 3aKpblTble HEOTAnMBaeMble MNOMELEeHUs, rae Temnepatypa W BRAXHOCTb
HEeCyLLLeCTBEHHO OTNMYAaKTEs OT TEMNEPATYpPbl U BIIAXXHOCTU OKPYXKatoLLLEero BO3ayxa;

- pguanasoH paboumx Temnepatyp - ot MumHyc 30 go nnoc 55 °C  npu BbicoTe
mecTtHocT 0o 20000m.Hag ypoBHEM Mopst (4ns ucnonHenmsa T - oT muHyc 10 go nntoc 55 °C);

— OTHOCUTENbHAsA BAAXHOCTb OKpyxatowero Bo3gyxa — Ao 98 % npu Temnepartype
nntoc 25 °C (ncnondendne Y) n go 98 % npu temnepartype nntoc 35 °C 6e3 koHaeHcaumm Bnaru
(ncnonHeHue T);

—{ OKpyxawLias, cpefa He B3pblBOONacHas, He coaep)kalliasi TOKOMPOBOASALLEN MbinK,
arpeccuBHbIX ra3oB 1 MAPOB B KOHLEHTPaLMAX, paspyLlatowmnx N30naumno 1 MeTansbl.

MexaHuyeckne! BHellHMe BO3OAeNCTBYHOLME (haKTopbl COOTBETCTBYIOT rpynne M7 no
LOCT 17516.1-90.

[Tpy 3TOM pene yCTon4MBbl K BUOPALMOHHBIM Harpy3Kam:

= . B AManasoHe 4acTtoT oT 5 o 15 'y ¢ MakcumarsbHbIM yCKopeHuem 3g,

— B guanasoHe yactoT oT 15 go 60 'Yy ¢ MakcumarbHbIM YCKOPEHNEM 24,

- B AuanasoHe YyactoT oT 60 go 100 'y, ¢ MakcumaribHbIM YyCKOpeHnem 1g.

Pene BbloepxmBatoT:

— / MHOroKpaTHble yaapHble Harpy3ku AnMTenbHOCTbI0 OT 2 A0 20 MC C MakCUMarbHbIM
ycKopeHvem 3g,
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~  MHOrokpaTHble yaapbl AnUTENLHOCTLIO (2-20) Mc ¢ yckopennem 30 m/c? (3 d).
Paboyee nonoxeHue B NPOCTPaHCTBE — BEPTUKANbHOE UIN FOPU3OHTarnbHOE.

3 TEXHUYECKUWE OAHHbBIE U TTAPAMETPbI

Pene oTHocuTCA K cCTatTudeckum perne MakCUMarnbHOro TOka C OAHOMasHbIM
onepaTtuvBHbIM NMUTaHUEM, LM(PPOBON NHOMKALMEN 3HAYEHUA KOHTPONUPYeMBbIX napaMeTpoB U
nporpaMMupyemMon AUCKPETHOW YCTAHOBKOW MOPOroB OTKIIOMEHUS Npu  MPEeBbiLeHnN
AO0NYCTUMbIX MapamMeTPOB BXOOHbIX BO3AENCTBYOLNX BEMNNYMH.

M3mepuTenbHble TOKOBblE LENW perie paccyuTaHbl Ha MNPAMOE BKITHOYEHME B LEnu
anekTpoaBuratenen ¢ HOMUHanbHbIM TOKOM 40 5 A unn Yyepes BHEWHWE U3MepUTesibHble
TpaHccopmaTtopbl Toka Tuna T - 0,66 (Mnu nogobHble), ¢ KOIPDULMEHTOM TpaHecdopmauum B
Anana3soHe (10/5...1000/5) n knaccom TOYHOCTU He HXe, Yem.0,5.

BbixogHble uUenu 3awmTbl pene [OSKHbl paboTaTb COBMECTHO! € KOHTaKTOPHbIMMU
BbIKIlOMaTENAMM UM APYTMMU YCTPOMCTBaAMU, NPUCNOCOBNEHHbIMY K aBTOMATU4eckon pabote
n obnagarowmmn  OTKMOYaoWwen CnocobHOCTbI0  ANA "TOKOB  KOPQTKOrO  3aMblKaHMS
3awuiaemMon uenu.

3.1 O6wme napameTpbl

HomuHanbHOe HanpsxeHue nutanusa pene  Unut.How, HOMWHaNbLHON Y4acTOTOM
50 Iy - 220B.

Mpeaenbl 4ONYCTUMbIX OTKITOHEHUI HANPSKEHMA NMUTaAHNS:

- BepxHun npeaen - nntoc 30% ot Unut How,

- HWkHUN npegen - MuHyc 35% oT Unut Howm-

HomMuHanbHbIM BXOAHOW TOK BHYTPEHHUX TPaHcOpMaToOpoB TOKa Mo Kaxaon dase - 5 A.

[nana3oH namepeHns Toka BHYTPEHHUMU TPaHCOpMaTopaMmn Toka Mo Kaxaow dase -
(0,1...50) A.

CpefHasa ocHOBHas MOrpeLllHoCcTb M3MEPEHUS HanpsbkeHns u Toka (oo 5 A) - He Gonee
2,5 % + egnHunua mnagliero paspsga.

Mpwn ToKkax cBbiwe 5 A NOrPEeLHOCTL paccHnTbiBaeTCcA no popmyrne

3 <(2,5 + lyam/5 - K1p) % + eanHmua mnagwero paspsaga, (1)
roe o - NOrpeLlHoOCTL N3MepeHns, B NPOLEHTaX,
lusm - N3mepsieMblnt ToK, A.
Ktp — 3anporpammMmmpoBaHHbI KOIPULMEHT TpaHCcopMaLmK.

Mpn Mcnonb3oBaHUUIBHELIHWX U3MEPUTENBHbLIX TPAHCHOPMATOPOB TOKA K NOrpPeLIHOCTH
cpabaTtbiBaHNA pene fNo,\TOKy CYMMUPYETCH NOrpeLHoCTb, onpeaensieMasi KNacComM TOYHOCTU
NPUMEHSAEMbIX TPAHCHOPMATOPOB TOKA.

CpefHasa 0OCHoBHasi NOMPELLIHOCTb M3MEPEHUS HANPSKEHUS U TOKA K KOHLYY CPpOKa CrnyxObl
He npeBbIWaeT ABOMHOrO. 3Ha4YeHNS NOrpeLLHOCTH, YKa3aHHOW BbiLle.

[ononHutensHas NOFPELIHOCTb U3MEPEHUST HaMNpPsHXKeHUst U TOoKa OT TemnepaTtypbl He
npesbiwaet 0,1% Hal °C.

MorpewHocTb cpabaTbiBaHUSA BblAEPXKEK MO BPEMEHU - He Bonee 1 c.

AnanasoH namepexus conpotusnennsa nsonaumm - (0,1...1,2) MOm.

[MorpelHocTb n3MepeHnsa conpoTmBneHns nsonauum - He 6onee 0,2 MOm.

[AnanasoH n3amepeHns YacToTbl NUTaloLen pene cetu - (45...55) u.

[MorpeLlUuHoCcTE N3MepeHns YacToThl - He 6onee 0,1 Ny,

[lorpellHOCTb n3amepeHna Temnepatypbl B gvanasoHe (40...100)°C - He 6onee 4°C;

Konu4yecTBO OecCATUMYHbIX pas3psagoB nHaukatopa — 4: 1 paspag — pexum, 3 paspaga —
3HayeHwue.

KonunyectBo cBeToamnoHbIX UHANKATOPOB - 9:

- /Pabota — nHankaTop COCTOSAHWUSI OCHOBHOMO BbIXOA4HOIO pene;

-/ Harpysku / lNeperpy3ku — MHAMKaTOP TOKOBOW Harpy3kun / neperpysku;

= Heporpy3ka — nHanKaTop X0rnocToro xoaa;
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- AcummeTpMA - MHOMKATOP NPEBbILEHUS aCUMMETPUN TOKa;

- YTeuka - uHgukaTop yTe4ykn Ha KOpryc anekTpoaBuraTens Bo BpeMsi paboTbi;

- T C> - nHgukatop npesbILLIEHUA TeMnepaTtypsbl;

— OrpaHu4yeHue NYCKOB - NHANKATOP OrpaHUYEeHUs KorM4yecTBa NOBTOPHBIX. 1YCKOB;
-  W3onaumsa - vHONKaTOp HapyLLeHUs CONPOTUBMEHUSA U30NALUN;

- 3anunaHue - MHOMKaATOP 3anunaHusa KOHTaAKTOB KOHTaKTopa U nyckaTtens.

3.2 [Inana3oH HacTpoek napamMeTpoB No TOKY

HacTtpovika koadbduumeHTa TpaHchopmaLmm BHELLHero TpaHcdopmatopa Toka Kr - (1...200).

Hactporika HomuHarnbHoro Toka asuratens lyom - (1...999) A.

HacTtporika nopora oTkntodeHnss no 6nokmpoBke poTopa (koaddumLneHTa Aeperpyskn no
TOKy) -(1,1...6,0) * lHowm..

HacTpoiika nopora oTkno4YeHns No MMHUManbHOMY Toky/- (20...80)%¢ low.

HacTpoiika nopora oTKno4YeHnst N0 acCUMMeTpumn Toka Harpy3ku lacum - (20...50)% lcpean.

HacTtponka nopora oTkmnoyeHust no Toky yteudku - (5...10)% lhom

'McTepesnc no Toky, Heperynupyembin - (4...6) %.

[ANCKPeTHOCTb HacTPOeK NO TOKY, B 3aBUCUMOCTU OT KoddbuumneHTa TpaHchopmaumm Kr:

-  npunKy=(1...2) - auckpeTtHocTb 0,01 A,

- npwu Ky =(3...20) - anckpetHocTb 0,1 A,

- npwu Ky =(21...200) - amuckpeTHOCTb 1 A.

3.3 [manas3oH HacTpoek napamMeTpoB NO COMNPOTMBIIEHNIO N30NALUK

HacTporka nopora OTKMYeHUs no conpoTMBEHUIO n3onaumm o nycka - (0,2...1,0) MOwm.
MMcTepesnc Nno conpoTUBNEHUIO n3oaALun =0,2 MOM.

3.4 [nanasoH HacTpoek napameTpoB Mo Temnepartype

HacTtpowka nopora oTknoyeHus no temnepartype — (40...100) °C.
M'cTtepesnc no temneparype = 10 °C.

3.5 [nana3oH HacTpOek BpeMEHHbIX MapamMeTpoB

HacTtporika BpeMeHn 3aaepkn. 00 nycka anektpoasuratens, tsannyck - (1...30) c.

HacTpoiika BpemeHu.fycka.-anekTpoasuratens, tnyck - (1...300) c.

Hactporika BpeMeHW  3aJepXkum OO  MNOBTOPHOrO  Mycka  anekTpogBuraTens,
tSAﬂ.I'IOBT - (1 120) C.

HacTtporika BpeMeHn 3a4ep>KK1 OTKIIOYEHUS MO MUHUMAIbHOMY TOKY, taagxx -(1...250) c.

HacTtporika BpeEmeHu 3aaepKK1 OTKIMOYEHNSI MO aCMMMETPUn Toka, taagacum - (1...120) c.

Hacrtpoika BpemMeHn 3aaep:kkn oTKIroueHnst no 6nokmposke potopa - (0,5...10,0) c.

HacTpolika BpEMEHM BKIMHOYEHHOIO COCTOSIHMA (MMMNynbca) pene neperpyskn npu pabore
B MMNynbCHOM pexume - (1...30) c.

HacTtpovika BpeMeHM BbIKIIIOYEHHOIO COCTOSAHMSA (Nay3bl) pene neperpysku npyu paboTe B
nmnynbcHOM pexume = (1...300) c.

Hactpouka KkonmyecTBa aBTOMATMYECKMX MOBTOPHbLIX MYCKOB MOCMe aBapurMHOro
oTkntoyeHnd - (0..4400).

[TpymevaHue - Npu neperpyske No TOKYy BPeEMS OTKIOYEHMS 3aBUCUT OT BPEMEHU MycKa
9NeKTPoABUraTens U BENMYUHbI KPAaTHOCTU Neperpyskm no TOKy.

3.6 lNpoure napameTpbl

KoMmyTaumoHHasi cnocobHOCTb BbIXOAHbIX pene B Lensix NepeMeHHoro Toka - He 6ornee
250.B‘A’, AC-22 no [ICTY 3020-95.
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Pene He paér noxHbix cpabaTtbiBaHW (3aMblKaHW/pa3MblKaHUI  KOHTAKTOB) »ApW
KpaTKOBPEMEHHbIX MpoBafiax W BCMAeckax MNUTalOWEero HanpshiKeHus OnUTENbHOCTbIO He
6onee 50 mc.

Pene ycTtonumeo Kk BO3OeNCTBUIO NOMEX, UMEIOLLNX cneayowue napameTpsbl:

a) dopma BOfHbl — 3aTyxawowme konebaHums vactotol (1,0 + 0,1) MEL, Moaysb
ormbatroLen KoTopbix ymeHbLuaeTcst Ha 50% OTHOCMTENbHO MakCUMaribHOrO 3HA4YEHUs. nocre
3-6 nepnoaos;

6) amnnuTyga nepBoro MMmnynbea:

— Mpuv NpoJoribHOM cxeMe nogkroyeHus - (2,50+0,25) kB,

- npw nonepeyHon cxeme nogkntoyeHus - (1,0 £ 0,1) kB;

B) 4acToTa NoBTOpPeHUs umnynbcos - (400 £ 40) Mu;

r) BHYTPEHHee conpoTmBrEeHME UCTOYHMKA - (200 + 20) Owm;

A) AnuTenbHOCTb ucnbitTanun - (2,0 £ 0,2) c.

MexaHuyeckasi KOMMyTauWOHHast USBHOCOCTOMKOCTbL persie - He meHee 500 000 umknos.

KoMmyTaunmoHHas M3HOCOCTOMKOCTL pene - He MmeHee 50 000 umknos.

ConpoTtueneHne n3onsumm:

— B XONIOOHOM COCTOSHMM MpPWU HOPMAarnbHbIX KNMMaTUYECKUX YCAOBUAX - HE MeHee
50 Mow;

— B HarpeToMm COCTOsiHMM npu TemnepaType [Afc 55 °C - He meHee 10 MOwm;

— B YCNOBUSIX NOBbILEHHOM BriaxHocTn 98% npu Temnepatype nntoc 35 °C - He meHee
1 MOwm.

MoTpebnaemasa MOLHOCTb B AMana3oHe auTarwmx-HanpskeHun - He 6onee 5 B-A.

Bua, Konnm4yecTBO 1 TUN KOHTAKTOB BbIXOAHBLIX-pene:

- pene K1 “Pabota” - 1 3amblkarowimin, 1 nepekaoyaroLLmm,

- pene K2 “Aapus” - 1 3ambikatoLun,

- pene K3 “Teperpy3ka” - 1 3aMbIKatoLLnn:

Cpok cnyxbbl pene - He MeHee 8 ner.

Macca pene - He 6onee 1,6 Kr;

[nvHa coeanHnTenbHoro kabena gatynka remnepatypsl - (5 + 0,05) m.

MabapuTHble U ycTaHOBOYHBIE "pa3mepbl pene ansa BbicTynatowero (POL — 02 -1) wn
ytonnexHoro (POL — 02 -2) moHTaxa, a Takke pasMeTka OKHa B NaHeNu Ans KpenneHus nog
YTOMNMEHHbIN MOHTaX, NpMBedeHbl Ha pucyHkax 1,2,3.

Cxema BHeLLIHMX NOAKMKYEHMI NpuBeAEHaA Ha PUCYHKe 4.

Mpumep 3anucu ob6o3HaYeHUsi pene npu 3aka3e U B LOKYMEHTauun Opyroro usgenuns
NpuBEAEH B NPUNOXEHUU-A:
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PucyHok 1 - MabGapuTHble 1 yCTaHOBOYHbIE pasdmepsbl pene
POLl — 02 -1 (BbICTyNaOLLMA MOHTaX)
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PucyHok 2 - [abGapuTHble N yCTAaHOBOYHbIE pa3Mepsbl pene
PHLl — 02 - 2 (yTOnneHHbIN MOHTax)

8LHT 087/

19447 1P

PucyHok 3 - Paamepbl OkHa B naHenun ans kpenneHusa pene POL — 02 - 2
(yTOMneHHbIN MOHTax)
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KnemmHas konogka XT1:
1 - Knemma NogKNIYeHUs Lenu N3MepeHnst N3onsunu;
4-5 - KneMMmbl NOAKITIOYEHNS HANPSXKEHUANNTAHWUS;
6-7 - KNneMMbl NOAKNYeHns uenu lg;
8-9 - KknemMMmbl NOAKNIYEHNS Liean-lg;
10-11 - KNeMMbl NOAKNIOYEHNS LUERN |a;
12 - knemma 3a3eMneHus.

Pa3bem XP3:
1-3 - nogknioYeHne JatyuMka TemnepaTypbl;

Pasbem XP4:
1...5 — KOHTaKTbl' BbIXOAHOro perne «PaboTtay;
6,7 - KOHTaKkTbl pene «ABapusi»;
8,9 — koHTakThl pene «lleperpyskay;
10,11 — kNnemmbl ON9 BHELUHEro nycka;
10,12 - KNEMMb! ONS BKAKOYEHUS] 2-CTYMNEHW.

PucyHok 4 - Cxema BHeELHMUX NOOKIIOYEHUA perne

4 YCTPOWCTBO PENE

Pene wmeer, ogHoa3Hoe onepaTMBHOE MNUTAHME C BO3MOXHOCTbK KOHTPOSS
nuTaroLLero HanpshkeHns.. Bce.anemeHTbl pene CMOHTUPOBAaHbI BHYTPU Kopryca.

®PyHKLUMOHAnBHO Pene COCTOUT U3 Tpex 6oKoB:

- [AUTaHuS,

-/ ynpaBneHns U MHamKaumum,

=~ BXQAHbIX CUrHANOB.

CTpyKTypHasa cxema pene npeacraBrneHa Ha pUCyHke 5.

Bnok nutaHus cogepXXmnt MMNynbCHbIM NpeobpasoBaTtenb, o6ecneynBaoLL i BbIXOOHbIE
HanpshkeHus'+ 5B, + 24 B, + 300 B ans BHyTpEHHEro NUTaHus CXem.

Brok BXxoAHbIX curHanoB obecneynBaeT cO6Op M HOPMUPOBAHME BXOLHbIX CUrHaNoOB Ans
MUKPOKOHTpONSiepa, a Takke YynpaBfieHMe BbIXOAHbIMW pene Ans KOMMyTauuuv BHELUHUX
uenen. Jatamk Ttoka (OT) npeobpasyeT M HopmupyeT dasHble TOKM 3dnekTpoasuraTens c
NMOMOLLbO, TPpaHCopMaTopoB Toka. [aTtumk HanpsbkeHus (H) noHuxaeT BxogHoe nuTarowee
HanpsbKeHne 0O YPOBHA, HEOBX0ANMMOro Ans uaMepeHuin. [Jatynk namepeHusi ConpoTUBIEHMS
ngonsumn (O) npeobpasyeT conpoTUBNEHME UIONAUMM OO0 MycKa I3rekTpoasuratens B

" & PEACIC’



https://lizantan.com/shop/mikroprocessornye-ustroystva-rdc-02-rdc-03-rdc-04-rdc-05-rdc-06

8-800-511-09-43
mlizantan@yandex.ru PENE 3AWLUNTLI ABUTATEJTA POL-02 LIZANTAN.COM

dopmy, yaobHyio ans mamepeHun. Mogynb uamepenus temnepatypbl (T) ocywiecTBnseT
CBSI3b MeXJY MUKPOKOHTPOMNSIEPOM N BHELUHUM MHTErpanbHbiM JaTYMKOM TemMnepaTypbl.

B 6noke BXOAOHbIX CUrHanNoB Takke HaxogaTcs BbixogHble pene  K1...K3,
OCYLLEeCTBNAWLWMNE CBA3b W ynpaBfieHMe BHELWHWMU KOMMYTaUMOHHLIMU AYETporCcTBaMU
anekTpoasuratens.

[ByxuBeTHbIe CBeTOAUOAHbLIE UHAUKATOPbI

Pa6oTta — cocTtosiHme BbIxogHOro perne ynpasneHunsa K1:

— 3esieHblr UBET — pene BKIYEHO, HOPMaSibHbIN PEXUM,

— KpacCHbIN LBET — pene OTKITHYEHO, aBapuUHbIN PEXUM.

Harpy3ku /[eperpy3ku — coctosiHus pene asapumn K2 n neperpy3sku K3:

— HEeT CBeYeHus — HeT Harpysku, pene K2, K3 oTkntoyeHo, HopManbHbIRPEXAM,

— 3eneHbln UBET — Harpyska B HopMme, perie K2, K3 oTkIo4eHO0, HopMaribHbIW pexumM,

— MMUrawwmim KpacHbli LUBET — Hayano neperpys3kn, pene K3 BKAYEHO unn
nepuoanyeckn nepekniyaeTcs, Havyano aBapunHoOro pexnma,
— MOCTOSIHHOE CBeYeHWe KpacHbIM LBETOM — Treperpy3ka, pene K2 BknoYeHo

NOCTOSAHHO, K3 — OTKIMOYEHO, aBapUNHbIA PEXUM.

OAaHouBeTHbIe cBeTOAMOAHbIE MHAUKATOPbI

Heporpyska — KOHTPOb MMHUMArbHOrO TOKa 3NEKTPOoABUraTERS:

— MUralolWni pexum — TOK 3NeKTpoaBuraTens Hke nopora HacTpOMKM 3BeHa
MWUHMMarbHOIO TOKa, Hayaro aBapuUHONO peXxnmMazBKioMeHa 3aJep)kka Ha OTKIoYeHMe Mo
MWUHMManbHOMY TOKY;

— MOCTOSIHHOE CBEYEeHNE — OTKII0YEHME N0 MUHUMAaNbHOMY TOKY, aBapUNHBIN PEXUM.
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PucyHok 5 — CTpykTypHas cxema pere
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AcnMMeTpUA — KOHTPOSb OTKNOHEHUS TOKOB (pa3 OT cpeaHero 3HayYeHus:

— MUrawwmn pexuMm — OTKIIOHEHWe TOKOB (pa3 OT cpedHero 3HavYeHus Huxe fopora
HaCTPOWMKN 3BEeHa acuMMeETpUKW, Hadvano aBapuUWHOIO peXxuma, BKMIYeHa 3ajepXxka . Ha
OTKITHOYEHME MO aCUMMETPUN TOKOB;

— MOCTOSIHHOE CBeYeHMe — OTKITI0YEHNE Mo aCUMMETPUN TOKOB, aBapUNHBIN PEXUM:

YTeuka - KOHTPOSiIb YPOBHA TOKa YTEYKM Ha KOpNyc anekTpoasuratens: NOCTOsiHHOEe
CBeYeHue — TOK YyTEeYKM Bbille nopora HaCTPOWKN, aBapUNHbIN PEXNM.

OrpaHu4yeHMe MNYCKOB — KOHTPOSflb KOMUYeCcTBa MOBTOPHbLIX/ MYCKOB: MOCTOAHHOE
cBeYyeHue — paspeLleHHoe KONMYEeCTBO MOBTOPHbIX MYCKOB UCHEPNaHO, @BapUNHbLIN PEXMM.

U3onauma — KOHTPONb COCTOAHUS U30MALMU ArekTpoasuraTenia 4o nycka: nocTosiHHoe
cBeYeHue — CONnpOoTUBIIEHNE U30NALNN HUXKE NOpora HaCTPOWKKN, aBapUMHBINA PEXNM;

3anunaHne — KOHTPOJSib COCTOSIHUSI KOHTaKTOB KOHTaKTOpa-W/M RyCkaTtens [0 nycka
anekTpoaBuraTtens: NoCTOAHHOE CBeYeHue — MpPou3oLno 3anunaHne MUHAMYM OLHOro u3
KOHTaKTOB, aBapUNHbBIN PEXUM.

T C > — KOHTpOnb TemnepaTypbl ANeKTpoABUraTens:

- Murawwmn pexmum — temnepartypa Ha 10 °C HmKe HacTPOWKM nopora OTKIHYEHUs,
Havyano aBapMMHOIo PeXnma;

— MOCTOSIHHOE CBeYeHWe — OTKIMIOYEHWe MO MNPEeBbIWEHUI0 TeMnepaTypbl, aBapUnHbIN
PEXUM.

5 NPUHUNIM PABOTbI PEJE

lMocne nogayn HanpskeHWa nuTaHua Ha knemmbl 4...5 konogkn XT1 (pucyHok 5),
BbIxogHOe perne ynpasreHuss K1 OTKMYEHO W €F0 KOHTaKTbl HaXOA4ATCA B MUCXOLHOM
cocTosiHuM. [Npn OTCYTCTBMM 3anmnaHnsa KOHTaKTOB NyCKaTeNs Unn KOHTakTopa v 4onycTuMom
COMPOTUBIEHUM U3ONALUKN INEeKTpoaBUraTensa Yepes, 3anporpaMMmnpoBaHHoOe BpeMs 40 nycka
pene K1 BknovaeTca u 3axuraeTcs 3eneHbiM LLBETOM CBETOAMOAHBIM MHAMKaTop PaboTa.

[Mpn nycke anekTpoaBuraTeng,3axuraercs 3erieHbiM LBEeTOM CBETOAMOOHbIN UHOMKATOP
Harpy3ku /Meperpy3ku. Ha Bpems nycka 6nokupyetcs pabota 3BeHa 3awmTbl N0 6NOKMpOBKE
poTopa.

Bo Bpema paboTbl 3fekTpogBuratensd = perie MNoCTOSHHO KOHTPOSMPYET YPOBHM
npoTekarLwmx gasHbIX TOKOB, aCMMMETPUIO MPOTEKALWMX TOKOB, TOK YTEYKM Ha Kopmyc,
n3mepsieT TemnepaTypy afiekTpoaBuraTens (npy NOAKMOYEHHOM [aTyMKe) U CpaBHMBAaET C
noporamy NporpamMmMHbIX HACTPOEK.

Mpn oBHapyXeHMM HeCOOTBETCTBMS U3MEPEHHbIX YPOBHEW MOporam HacTpoek, pene
BKINOYaeT COOTBETCTBYIOLLYO-MUFAIOLLYI0 MHONKALUIO U BKIOYAET COOTBETCTBYIOLNA Tanmep
3a[1eP>XKN Ha OTKIMOYEHUE.

Mo OKOHYaHMM 33adepXKku BpeMeHW W MpPoJoIHKaLWEMCA MpeBbIWEHUM ropora
HaCTPOWKN, pene OTKMioYaeT BHyTpeHHee perne ynpasreHus K1, 3axuraeT cOOTBETCTBYOLNN
CBETOANOAHbIA  MHAMKATOp aBapuuM U BKMOYaeT BHYTpeHHee pene asapum K2. [lpu
ncyepnaHMMm  AUMUTA,  MOBTOPHLIX MYCKOB  3aXWraetcd  CBETOAMOAHbIN  WUHAMKaTOpP
OrpaHuyeHue TmycKoB N npoucxoguT 3aroMuvHaHue BCEX W3MEpPEHHbIX 3HaYeHUn
KOHTPONMPYyeMbIX MAPaMeTPOB Ha MOMEHT OTKIIOYEHUS.

CoxpaHeHHble B MaMsTM U3MEpPEHHble 3Ha4YeHUs TOKOB (pa3, HamnpshkeHue nuTatoLLen
pene cetW, acMMMETPUM TOKOB, YTEYKM W TemnepaTtypbl 3nekTpoasuratenss MOXHO
NOCMOTpPEeTb B peXume wuHaukaunn. CoOXpaHATCA U3MEpEHHble 3HadYeHus OO0  UX
ApUHYOMTENbHOro/CHpoca onepaTopoM Unu A0 OTKMAYEHUA NUTaHUs perne.

Ecnn B TeveHnn 30 MUH. KONUYECTBO MOBTOPHbLIX MYCKOB, CBSI3aHHbLIX C aBapUWUHbIMU
OTKIIOMEHNAMW MO  KAKOMY-IMGO M3  KOHTPONMMPYEMbIX MNapameTpoB, He LOCTUMMO
paspeLLUEHHOro Konuyectea (OorpaHU4YeHMe MYCKOB He HacTynuno), TO Toraa MpoucxoauT
BOCCT@HOBMEHME  M3HAYanbHO  3anporpaMMMpPOBaHHOINO  KONMYECTBa  pa3peLUleHHbIX
NOBTOPHBIX NyckoB. [1pn 0bpbiBe a3 No TOKy Tanmep 3a4ep>KKu HE BKOYAETCS, pas3MblKaHue
KOHTaKTOB BHYTpeHHero pene ynpasneHna K1 n oTknoyeHne anektpoasuraTens npoucxogut
yepes 1 c.
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N3mepeHne n otobpaxeHne HanpskeHus M 4acToTbl NUTalOWeEen pene ceTtu Hocut
MHOPMALMOHHBIN XapakTep.

Cxema 3awuTbl anekTpoaBuraTens MoXeT ObiTb MOCTPOEHa Mo ABYM BapyUaHtaMm.

BAPUAHT 1. lNpsimoe BkNioYeHWe pene 3almTbl ABUratens B UaMepuTenbHble TOKOBbIE
uenu. [laHHbIN BapuaHT pacrnpoCcTpaHAeTcs Ha ABuratenn ¢ HOMWHasbHbIM TOKOM»ZO 5 A.
Cxema npaMoro BKMOYEHUA perie npeacTaBreHa Ha pUcyHke 6a.

BAPUNAHT 2. BknioyeHue perne 3awntbl ABuratens B U3MepuUTeribHble TOKOBble Lenu
yepes BHeLUHWEe namepuTesnbHble TpaHcdopmaTtopbl Toka (Tuna T - 0,66). JaHHbll BapuaHT
pacnpocTpaHsaeTca Ha ABUraTtenn ¢ HommHanbHbiM TokoM o 999 A. Cxema BKMOYEHNS pene
Yyepes BHELUHNE N3MepUTENbHbIE TPaHCHOPMaTOpPbI NpeacTaBrieHa Ha PUCYHKe 66.
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B ®
A ®
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FU —3aLlnTHbIE MPeaoxXpaHUTenu;

K1 — anekTpoMarHMTHbIN nyckaTenb;

S1 — BKIOYEHNE anekTpoaBuraTens;

S2 =nepekntoyatens asToMatnydeckasa / pydHas pabora (A /P);
S3 — OTKMKOYEHNE aneKkTpoaBUraTens;

S4 — BKkntoveHne / OTKNIYEHNE pere BHELUHNM CUTHANoOM.

PucyHok 6a - Cxema npsimoro BkrntodeHust pene (BAPUAHT 1).

MpumeyaHne - Ecnu HeT HeoBXOoOUMOCTWU BKIMOYEHUSA /OTKIIOYEHUS perne BHELUHUM
curHanom ynpasneHus, sbisoabl 10,11 pasbema XP4 Heo6x0ANMO COeaANHUTL NEPEMbBIYKOMN.
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FU — 3awmnTHble NnpegoxpaHnTenuy;

K1 — anekTpoMarHUTHbIN nyckaTenb;

S1 — BKIOYEHNE 3neKTpoaBuraTens;

S2 — nepekntoyatenb aBToMaTudeckas / pydHas pabota (A /P);
S3 — OTKMNOYEHWE aneKkTpoABUrarens;

S4 — BKIOYEHNE / OTKNIOYEHNE PENE BHELLHUM CUTHANOM;
TA — BHeLWLIHME U3MepUTENbHBIE TpaHCopMaTopbl.

PucyHok 66 - Cxema BKnto4eHns perie Yepes BHELIHNE N3MepUTESbHbIE
TpaHcopmatopbl (BAPUAHT 2).

MpumeyaHme - Ecnu HET» HEOOGXOOUMOCTWU BKIMOYEHUSA /OTKIIOYEHUS perne BHELUHUM
curHanowm, BeiBogbl 10,11 pazbema XP4 Heob6xoanmMo coeanHNTb NepeMbIHKOMN.

5.1 Pexum neperpysku rno TOKy

[Mpyn neperpyske Mo TOKY. BpeMA 3a0epXKW OTKIMHOYEHUS 3aBUCUT OT BpPEMEHU Mycka
anekTpoaBuratens; nBefIM4uHbl Neperpys3kn no TOKY, a TakkKe OT BeSfIM4MHbl OCTaTOYHOro
9KBMBarieHTa nofly4eHHON TEMMOBON IHEPrMM OT NpeabiayLmMX neperpy3ok (PUCYHOK 7).

Pene wmogenvpyeTr okBuBaneHT T[MOMyYEHHONW W pacCesiHHOW TEernmnoBOW 3Heprum
anekTpoABuratenem. Toku anekTpoasuraTerns, Bbllle HOMUHAIbHOIO TOKa, Bbl3biBAOT HarpeB
OOMOTOK 1 NpupaLleHne Konmyectsa TEMNNOBOW IHEPTUN, @ TOKM HUXKE HOMUHASNBbHOMO TOKa —
AaloT BO3MOXHOCTb MEASIEHHO pacceuBaTb TEMMOBYI JHEPTUO, MOHMXKas Npy 3TOM 0OLLyto
TeMnepaTypy anektponsuratens. O6nactn TokoB BO6NM3M HOMWHANBHOMO TOKA MPaKTUYECKM
He HarpeBalT 1 He oxrlaxagarT ABuraTesib.

PacyeT' MakcMmanbHOro KonmuyectBa  TennoBouM  3Heprun  Qr,  HaKOMNIEHHOW
aneKkTpogsurarenem, BegeTcs NOCTOSIHHO M B Criyvae YacTblX Neperpy3ok no TOKy (Hanpumep,
PYYHbIX  MYCKOB/OCTAHOBOK 3mnekTpoABuraTens) npoucxoguT CyMMUPOBaHWE  BENUYMH
OCTaTOYHOr0 3KBMBAreHTa NofyyYeHHOW TENsIoBOW SHEeprun OT npeablayLlmnx neperpysok, Tak
Kak Nnony4YeHHas TennoBasi 3Heprus He ycresaeT paccemBaTbCs.

MakcumarnbHoe KonnM4ecTBo TennoBon aHeprmn Qr, KOTOpoe MOXET MIHOBEHHO HaKOMUTb
AneKIpoaBuratens nNpu  OA4HOPA30BOM Meperpyske Mpu HopMmarnbHOW Temrepartype,
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NPONOPUMOHANbHO MPOM3BEAEHNI0 KBadpaTa Toka Meperpysk M BpemeHn BO3AeicTeus
(dbopmyna (2)):

Qr ~ Ingp? - Tree, (2)
roe Qr - MakcMManbHOe KONMMYeCcTBO TEMMOBOW 3HEPIUN,
Inep — TOK neperpysku, A,
Trep - BpEMS BO34EUCTBUS, C.

N3 popmynbl (2) cnegyet, 4TO BpeMs OTKIIOYEHUS 3nekTpoABuratrens no. neperpyske
nponopumMoHanbHO  AOMYCTUMOMY  KONMYEecTBY TennoBon aHeprum QT o, obparHo
nponopLMoHansHO KBagpaTy Toka neperp%/3|<|/| (dbopmyna(3)):

Totkn ~ Qr / Inep”, (3)

rae Totkn - BpEMS OTKIMIOYEHUS arekTpoaBuraTens, c;

Qr - MakcumarnbHOe KONMYeCcTBO TEMSIOBON SHEPIUN,
Inep — TOK neperpy3sku, A.

MakcmanbHOe KONMMYecTBO TennoBon aHeprum Qp aBnsieTca’ \KOHCTaHTOW Angd
KOHKpeTHON moaenu anektpoasuratens. OHO 3aBMCUT OT ero KOHCTPYKTMBHBIX OCOBEHHOCTEN,
CUCTEMbI OXNMaXOeHUA, U1 B OCHOBHOM - OT €ro 3S/1eKTPOMEXaHUYEeCKON NOCTOAHHON BpeMeHU
U BpEMEeHU rycka anekTpoasuraTens.

KoHCTaHTbI MakcMmaribHOro Konuyectsa TEnsioBOWM SHepruu O anekTpoasuratenen B
3aBUCMMOCTU OT BPEMEHM MycKa npuBeaeHbl B Tabnuue 1.

Ta6nuua 1

KoHCcTaHTa MakcumanbHOro KonmyecTea
TennoBon aHeprum Qr

30
75
120
180
255
270
280
290
295
(10...300) 300

Bpemsi nycka anektpoasuratens, ¢

OO NO|OA|R|WIN|—~

3aBMCUMOCTL:BPEMEHN OTKITIOYEHNSA dnekTpoaBuraTens npu neperpyske n BpeMeHu
paccenBaHus TEMSI0BOW SHEPrUM OT KOIhULUMEHTa Harpy3kun npeacraBneHo Ha pUCcyHke 7.
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100000 ‘ ‘ ‘ 1000 ‘ ‘ ‘
— O6nactb paccemBaHus O6nacTb HakonneHus
- TennoBOW 3Heprum TEeNnnoOBOW 3HEpPrum

/\
/1 \

//
10000 / 100 \

/ | Qr=300

/ g

. / 2
3 e A
& |100 / s |1 \\
; / <
S 7 s \
i/ : N
il / 2 N \
o 2 N
S 5
o ®
: : - —
] 2 pumMep HaCTPOUKU:
) Ku=2, T=0,5 cek

10 0,1 | T T 1T
0,1 0,2 0,3 0,4 05 06 0,7080,91,0 2 3 4 5 6 7 8 9 10

KoadhpmumeHT Harpysku anektpoasuratens, KH

PucyHok 7/-- 3aBNCUMOCTb BpEMEHU OTKIIOYEHNSA 3reKTpoasuraTens npu neperpyske un
3aBMCUMOCTb BpEMEHU paccemBaHUs HAaKOMMEHHOW TEMNSIOBOW 3HEPrumn oT KoadpuumneHTa
HarpysKku.
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Bornee TOYHO Bpems OTKNIOYEHUS anekTpoasuraTesnis npu neperpyske paccynTeiBaercs
no dpopmyrne
Totkn = Qr / Kn?, (4)
roe Qr - MakcMManbHOe KONMMYeCcTBO TEMMOBOW 3HEPIUK,
Kn — koadppumumneHT neperpysku.
KoadhpuumeHT neperpysku paccuntbiBaeTcsa no popmyne
K= ||'|Ep / |H, (5)
roe lnep — TOK neperpysku, A,
|4y — HOMUHanNbHbLIN TOK, A.

[Mpy QOCTUXKEHUM BENUYNHOW TOKa ANeKTpoaABUraTens YpoBHS Bblll€ HOMUHAaNBHOIo TOka
anekTpoaBuraTtens, BKMOYaeTCA 3aJepXka BKMOYEHUA 3BeHa. [eperpys3kn, O YeMm
cBMAEeTeNbCTBYET MUTAKOLLNN PEXUM KPACHbIM LIBETOM CBETOAUOAHOTO MHAMKATOpa Harpy3ku
IMeperpy3kun, a Takke BKNOYaeTcsa pene neperpyskm K3.

Mo ncrteyeHun BpemeHU 3aJepXKu U NpoJorKaloWenuca neperpyske pene OTKIYUT
BHyTpeHHee perne ynpasneHusa K1, oTknount pene neperpysku K3, BkNouut pene asapum K2
, @ TaKKe TMOCTOSAHHbIN PEeXWM CBEYEHUS KpacCHbIM LIBETOM CBETOAMOLHOro MHAukKaTopa
Harpy3ku /Meperpy3ku.

5.2 Pexum 610KnpoBKkn poTopa (KOPOTKO3aMKHYTOF0)

[na cnydaeB, Korga arnekrTpoaBuraTensynpaBnser MExXaHU3MamMu, KPUTUYHBIMU K
paspyLLIeHo Mpy Harpyske CO CTOPOHbI Bana 3feKkTpoasuratesns, B pene npegycMoTpeHa
YHKUMA 3aliuTbl OT TOKOB KOPOTKO3aMKHYTOro potopa. lNpu yBenuyeHun 3HadYeHusa Toka
anekTpoaBuratens OO BeNWYUHLI, PaBHOM 3anporpaMMUpPOBaAHHOMY HOMWHAarbHOMY TOKY,
YMHOXEHHOMY Ha 3anporpamMmmMupoBaHHbIA KOSMPuUUMEHT neperpyskn, BKNOYaeTCa 3agepxka
BPEMEHN OTKMOYEHUS MO 3BEeHy OGROKMPOBKM poOTOpa, pene neperpy3kun K3 u murarowmn
PEeXUM KpacHbIM LIBETOM CBETOAMOAHOrO nHgukatopa Harpy3sku /Meperpy3ku.

Mo ncrteyeHnn BpeMeHn 3adepXKn n NPoLoKarLencs neperpyske no ToKy Ha ypoBHe
KOPOTKO3aMKHYTOr0O poTopa pefie OTKMIoYUT  BHYTpeHHee perne ynpaeneHus K1 wn pene
neperpyskn K3, Bknount pesne aBapum K2 v 3axokeT MOCTOSIHHbIM CBEYEeHMEM KpacCHbIM
LUBeTOM cBeToaMOAHbIN nHaukaTop Harpy3ku /Teperpy3ku.

®PyHKUMS 3aWmnTbI N0 B10KMPOBKE pOTOPa (OT TOKOB KOPOTKO3AaMKHYTOro poTopa) 1 BpeMs
ee 3a[lep>XK1 BKIII0YaTCHA N HAacTpamBaoTCs Npy NporpaMmMmmnpoBaHuN.

Ha pucyHke 7 nokasaH npumMep M3MEeHEeHUS BPeMeHU OTKIIIYEeHUs npu KoadduuneHTe
Harpy3kn (KH), paBHOM. 2, Npu. BKIOYEHHOW OYHKUUK BNOKMPOBKN poTOpa U Bbibope BpeMeHu
3agepxku (T3), pasHon 0,5 C.

5.3 KoHTponb ConpoTUBAEHNS M30NALUN InekTpoasuraTens

YpoBeHb ‘AONYCTUMOrO CONPOTUBIIEHUS U30NAULMUM Nepen MyCcKOM 3rnekTpoasuraTens
KOHTpOSMpyeT 3BEHO M3MepEHNA CONPOTUBNEHUSA n30NALMU. [pn NOHWXKEHUN CONPOTUBIIEHUS
n3onaunun nepeq MYyCKOM HWXe nopora HaCcTPOWKU MO 3BEHY COMPOTUBMEHUS U30NALUUK
GnokmpyeTcsa BKNOYEHME BHYTPEHHero pene ynpasneHus K1, BknioyaeTca BHYyTpPeHHee pene
aBapumn K2'n 3axxvraetcs cBeTOANOAHbIM MHAMKATOP KpacHoro useta U3soAauus.

OTKnOMEHNE A@BapuUHONO pexuMma 3BEHOM MW3MEPEHUS COMPOTUMBIIEHUS U30MNSUMU
npousonaeT Apu YPOBHE M30MNAUMM Bbille nopora Hactporkn Ha 0,2 MOwm (Heperynupyembin
YPOBEHb rMCTEPE3NCA).

KOHTpOsib CONPOTUBNEHUSA U30NALMM Nepes NyCcKOM A0MyCcKaeTcs NPpoM3BOAUTb TOMbKO Y
anekTpoABuratenen 6e3 rnyxo3asemMneHHON HenTpanu.
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5.4 KoHTpoOrib TOKa yTeuku

C uenbio oTcnexusaHus (nocne nycka anekrpogsuraTens) NnoBpexgeHus n3onsaumm unm
3HAYUTENBHOIO CHWXEHUS BenuyuHbl ee conpotmBneHus (Hmwke 4 + 5 kOm){ eBs3aHHOro C
NPOHNKHOBEHWEM BHYTPb 3fIEKTPOABUraTeNs XMAKOCTU, Npo6osi 06OMOTOK Ha KOPRYC, U 'T:4.,
NPOU3BOAUTCH KOHTPOSIb TOKa YTEYKM Ha Kopryc. TOK YyTeYkn mn3MepsieTcs B MPOLEHTHOM
OTHOLLEHMM K 3arnporpaMmmMmMpoBaHHOMY HOMUHANbHOMY TOKY.

[Mpn BO3HWKHOBEHWW TOKa YTEYKUM Ha KOPMyC 3anekTpoaBuratens nocne nycka u npu
OOCTMXXEHUN UM BENUYUHBLI MOpora HaCTPOWKW MO 3BEHY ToKa YTeYKW, BHYTPEHHee pene
ynpaeneHuss K1 oTknioyaeTcs, BKIOYaeTCs BHYTpeHHee pene aBapuv K2 n 3axuraetcd
CBETOANOAHBIN NHOMKATOP KpacHOro upeta YTedka. [locne oTKMoYeHUs anekTpoasuratens
MOHUTOPUHT €ro napameTpoB OCYLLECTBIISETCHA 3BEHOM KOHTPOIS-CONPOTUBIIEHUST N30NALMUN.

5.5 KOHTpOsib COCTOSIHMA KOHTaKTOB nyckKaTens

[Mepen nyckom pene npoBepsieT COCTOSIHWE KOHTaKTOB MycKaTens Mnu KoHTakTtopa. B
crnydae 3anunaHmna xota 6bl 0OHOMO U3 KOHTAKTOB, 3BEHO KOHTPOSMISHE NO3BONSAET BKITIOUNTHCA
BHyTpeHHeMmy pene ynpasneHus K1. Npu aToM BkNoyaeTca BHYTPEHHee pene aBapun K2 u
NMOCTOSIHHOE CBEYEHMEe CBETOAMOAHOIO MHAaMKaTopa ‘3aamnanue. Npun oTKNoYeHHOW PYHKLMM
3anvnaHusa CBeToaNOLHbIN MHANKATOP 3AAUMMNAHUE HE 3aXKMraeTcs.

OTKMOYeHNe aBapuUMHOIO peXxrnma 3BEHOM KOHTPOSIS KOHTAKTOB MycKaTens HacTynuT npu
pasbeHEHNN BCEX KOHTAKTOB nyckaTess.

5.6 KoHTporb TemnepaTtypbl anekTpoasuratens

[ononHnTensHO B KOMMMEKTaUMio pefie. MOXeT. BXOAUTb BbIHOCHOW UWHTEerpasnbHbIv
AaTynk TemnepaTtypbl. BCTpoeHHbIM MOoaynb M3MEpPEHNA TemnepaTypbl BMecTe C OaTYMKOM
NPOU3BOAAT KOHTPOSb TeMNepaTypbhaNeKTPoABMraTens.

Mpn gocTmxkeHun TemnepaTypon anekTpogsuratens ypoBHA Ha 10 °C HmKe HacTpPOMKK
nopora MakcMmarsibHOM Temrneparypbl, BKIHOYAETCA Murawllee CBevyeHWe CBEeTOAMOLHOro
nHoukaTopa KpacHoro usera TemmnepaTtypd, npegynpexgawouiee O npubnmxkeHun K
aBapurHomMmy pexumy. Ecnu TemnepaTypa anektpoasuratend npoAoShKaeT MoBbIWAaTbLCA U
AOCTUrHET  3anporpaMMUpOBaHHOIO  MakCUManbHOrMo  YPOBHSA, MOAYSlb  U3MepeHus
TemnepaTypbl BbIKNOYaeT BHYTPeHHee pene ynpasreHnsa K1, BHyTpeHHee pene aBapun K2 n
NOCTOSIHHOE CBeYeHne CBETOAMOOHOIO nHaukatopa TemnepaTtypa.

BbikrtoueHne aBapunHOro pexxuma Moaynem nsmepeHuss TemnepaTypbl NponsongeT npu
noHWxeHnn Temnepatypbl.Ha 10 °C (Heperynupyembli ructepesmc).

6 BbIXOAHbLIE LIEMA YIAPABNEHWA N MHOMKALA

Cxema pene obecneymBaeT ranbBaHNYECKY0 Pa3BA3KY BbIXOLHbIX Lenen ynpasneHns u
WMHOMKaUWU C NUTaKoLWen ceTbio Npu NoMoLLm BHyTpeHHuX perne K1...K3.

6.1 Pene ynpaBneHuns K1

OcHoBHOe pefie ynpasneHuss K1 ynpaBnsieT BKMOYEHMEM W BbIKIOYEHMEM KOHTaKTOpa
Wny nyckaTtens spekTpoasuratens. JTo pene MMeeT AONONHUTENbHYI0 rpynny KOHTAKTOB Ha
NepeknYeHne / Ans  ynpaeneHust BCMOMOraTenbHbIMM  cucTemMamu, obcnyXuBarowmmm
anekTpoaBuraTerns.

Nhovkauns coctosHus pene K1 npousBoautcs ABYXUBETHbIM  CBETOAMOAHBLIM
nHamkatopom PaGoTa. 3eneHbii UBET uHAMKaTOpa UHAMLMPYET O BKIIKOYEHHOM COCTOSIHUE
pene, paspelualolleM BKIOYEHME BHELLUHEro NnyckaTensi UMK KOHTaKTopa; KpacHbIA LBEeT — O
BbIKIQYEHHOM COCTOSIHMM, 3anpeLlatoLem BKIYEHNE.
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6.2 Pene aBapun K2

BeixogHoe pene aBapum K2 Bknw4yaetca B Criydae aBapuUMHOrNO  OTKIOYEHUd
anekTpogsuratens, no kakomy-nnbo Hegonyctumomy napameTpy. CwurHantor. pene K2
npegHasHavyeH Ans coBMecTHou paboTbl Heckonbkux pene PLAL - 02 npyn aBTOMaTUYeckoM
BBOAE pe3epBa Unu ay6nmpoBaHUKn, NpuyeM He3aBMCUMO OT TOMOMOrMM cxem oybnnposaHus
N pe3epBupOBaHUS.

Pene K2 Bcerga Bkno4eHo, ecnu xoTa Obl OAWH CBETOAMOOHBLIN MHAWKATOP aBapumn
BKIIOYEH MOCTOSIHHO (He muralowui pexum). Muraiowmin pexum asapum npegynpexgaeTr o
BKMIOYEHUMN BbIAEPXKKN BPEMEHM Ha OTKIIOYEHME M O NPUBAMXKaOLWEMCH OTKIIOYEHUN,

6.3 Pene neperpy3skn K3

BeixogHoe pene neperpy3kn K3 BKkMwYaeTcsa  TOMbKO NUWE \Npu  neperpyske
anektpogsurarens. OHo MoxeT paboTaTb B ABYX peXMMax: NOCTOAHHOM M UMMYSbCHOM.

B noctosiHHOM pexume pene K3 BKIOYaeTCA CUHXPOHHO € KaXXdblM MPEBbILLEHMEM TOKa
anekTpoaBuratens Bbllle HOMWHANbLHOMO ANd  WUHPOPMUPOBAHUSA MO ApYyruMm  Lensm
aBTOMaTUKM O HaCTynneHun pexuma neperpy3ku. Pene K3 Ha KOpPOTKOe Bpemsa Takxke
BKMNIOYaeTCss B MOMEHT MycKa arfekTpoaBuratens, CUurHanmsmpys o npoXoXAeHUU MyCKOBbIX
TOKOB.

B umnynbcHom pexume pene K3 paboTaeT kaK reHepaTop MWMMyNbCOB, MNpUYEM
AJSIUTENBbHOCTb BKIMOYEHHOIO M BbIKIIOYEHHOIO " COCTOAHNUSA - Pene 3ajaeTcd NporpaMMHO B
HacTponkax. OTOT PEXNM MOXHO MCMNOMb30BaTh AAA CUrHANU3auun O HACTYMUBLLEM PeXUme
neperpysku.

MHaukaumsa o Havane neperpysku OCYLLeCTBASETICH MUraHMeMm KpacHbIM LIBETOM
cseTogmoaHoro nHavkatopa Harpysku /lleperpysku.

7 BXOOHBbIE LEMA YNPABJIEHUA

Bce Bxogbl ynpaBneHusd pene WMEKT ONTUYECKYI raribBaHUYECKYID pPas3BA3KY WU
pearMpyloT Ha 3aMblkaHue/pa3MmblkaHue KOHTakToB. ConpoTMBrneHuMe, npu  KOTOPOM
dukcupyeTcsa 3ambikaHue KOHTakTa «mo. uensam ynpasneHua — (0...200) Om. [llogaBaTtb
HanpshkeHue Ha BXoAbl ynpaBneHns He J0oMycKaeTCs.

Ana coBmectHon paboTeihHeckonbkmx pene cepun POL — 02 B pexxumax gybnmposaHns
nnn BBOAA BCNoOMoraTefnibHOro pesepsa npeaycmoTpeH Bxo “lNyck”, coeguHeHne KOToporo ¢
obwum npoBogoM paspeluaer. paboty. pene. PasomkHyToe coctosiHne Bxoga “lyck” 6yget
3anpewiartb paboTty pene, BHyTpeHHEE pene ynpasneHusa K1 0yaeTt oTKMioYEeHHbIM.

B cny4asx ncnonb3oBaHua perne Ansd ynpasreHus ABYXCKOPOCTHbIMW ABUraTensmMu, B
pere npegycMOTpeH BXoA AN onpeaeneHus BKITIYEeHUss BTOPOW CKOPOCTU “2-a cTyneHb”. [pu
coeavHeHNN JTOr0 BXo4a C OOWlMM MpPOBOAOM, perie MnonyYuT UHGOPMaLU0 O BKIHOYEHUM
BTOPOW CKOPOCTW 3nekTpoaBuraTens.

®PyHKUMS OBYXCKOPOCTHOrO pexumma paboTbl pene BKNOYaeTCs B MNPOrpaMMHbIX
HacTponkax. lMocrie ee BKIOYEHNA HEOBXOANMMO HACTPOUTb TOK BTOPOMW CTYMEHU B pexunme
nporpammupoBannsa “2 “ [pu BbIKMOYEHHOW (DYHKLUMM ABYXCKOPOCTHOIO pexuma, curHasnbl
Ha BXoAe “2-1 CTyneHb’ UrHOPUPYHOTCA.

Cxema ynpaBneHus pene BXogHbIMU curHanamum “Tlyck” n “2-a cTtyneHb” npuBefeHa Ha
puUcyHke 8.
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POL-02

“2-9 cTyneHb”
2-9 CTVNEHb 12 — - .
Mvek 11 T
O6wunn 10

XP4

PucyHok 8 - Cxema ynpaBneHus pere.
8 PEXWMbl MHOWMKALUNA

Pene nocTosHHO Npon3BoaUT N3MepeHe N MOHUTOPUHT CriedyloLmx napaMmeTpoB:

- noTtpebnsemoro Toka no kaxgomn dase (la, g, Ic),

—  HanpsbKeHusi NUTaloLen pene ceTu,

— 4acTOTbl NUTAKOLLEN pene ceTu,

- TeKkywewnm TemnepaTypbl anekTpoasuratens  (Nnpu  MNOAKNIYEeHuM  JaTyuka
TemnepaTypbl),

—  BenU4YMHbl aCUMMETPUU TOKOB ‘a3,

— TOKa YTeuKw,

—  COMPOTUBIIEHUS U3ONALMK.INEKTPOABUraTEN 40 Nycka,

—  BenU4YMHbI 3KBMBAsNeHTa TennoBon 3HEPIUM,

- CyMmMmapHoe Bpems paboThbl anekTpoaBuratens (Motopecypc).

NHavkaums namepeHHbIxX napamMeTpoB NMpou3BOAUTCH MPU NOMOLLM YeTblipexpaspsagHoro
CEMUCErMEHTHOIO MHAMKATOpa Ha «AuueBon naHenun. CTapwwui paspsg  vHaukatopa
npegHasHavyeH Ons otobpaxeHusa pexvmasnHovkauuu (Bmaa napameTpa), ocTarnbHble Tpu
paspsga - ansa otobpaxeHs 3HadeHus napameTpa.

Ha pucyHke 9 npuBeneH anropyutm paboThl pene B pexnme nHamMkauuu.

[MNepemellueHne .A0. AyHKTaM peXxumMa MHOMKaALUMU NPOou3BOAUTCA NPU MOMOLUU KHOMOK
ynpaBneHusi Ha NMUEeBOW NaHenn perne.

KHonkn A n V¥V m\epekniovalT MHAMKauMio BbiOMpaeMbix NapameTpoB MO LMKy, a
KHOIMKW <4 1 P NepeKknayalT pexumMbl UHAWKAUUM NapaMeTpoB Ha pPeXuMbl
nporpamMmmMmpoBaHns napaMeTpoB U HA06opPOT.

8.1 VHankayus @asHbiX TOKOB anekTpoasuratens

BenvivHa n3aMepeHHbIX 3Ha4YeHUW TOKOB (pa3 arnekTpoasuratens uvHauuMpyeTcs Ha
CeMUCerMeEHTHOM nHauUKaTope B pexumax “A 7, “b 7 n “C 7.

3Ha4yeHnsa TOKOB a3, a TakkKe MNOSIOXKEHNE AECATUYHOM 3anaTon B ob6racTn 3HaveHumn
WHOMKaTOopa 3aBUCUT OT KOd(hduumMeHTa TpaHchopMmaLmm BHELLHMX TpaHCOpMaTopoB TOKa.
B 1abnuue 2 npuBeaeHbl AuMana3oHbl OTOOpaxaemblX BENWYMH TOKOB MNPWU  pasinyHbIX
KoadppuumneHTax TpaHchopmaumu.
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Ta6bnuua 2
Tpali%:ﬁ)(grngﬁaf KT [nana3oHbl BbIBOAA 3HAYEHUW TOKOB ha3 Ha UHAUKATOP
1...2 0...99,9 A c guckpetHocTtbto 0,1 A
3...20 0...999 A c aguckpeTHocTblo 1 A
21...200 0...9,99 KA ¢ ANCKpeTHOCTLI-0,01 KA

8.2 VHamkauus HanpsKeHUsa nuTatolen pene cetu

BenvunHa namepeHHoro 3HadeHnsa HanpskeHu nuTarLwen pene cetm MHANLUPYyeTca Ha
CeMUCErMeHTHOM UHAMKATope B pexume “ A . “

Cnepyet 3amMeTuTb, 4YTO OTNNYME MeXOYy CUMBOMNaMW’ peXxuma uHAUKauUuUM ToKa W
HanpsKeHUs 3aKni4aeTCcs B HarM4YMm TOYKM BO3Ne CUMBOA pexuma NHgukaLmun.

[vanasoH nHanKaumm BENUYMHbI HANPSXKeHUs1 HaxoanTes B npegenax ot 145 go 285 B
C auckpeTHocTbio 1 B.

8.3 MHaukaumsa YacToTbl NUTaroLen pene cetu

MWKpOKOHTpONnep pene wuaMepsieT 4acToTy MUTalolwen pefne cetu U BbIBOOAUT ee
3Ha4YeHWe Ha MHAMKaTop B pexume nHamkaumm “F “.

[lnanasoH n3amMepeHns 1 NMHOMKauMm 3HaYeHus- YacToThl-AUTalOLLIEN pene ceTn HaxoauTcs
B npegenax 45...55 'y ¢ auckpeTHocTblo 0,1 ML,
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moTtopecypca’ (0...59) muH 9 exum ||
v

PucyHok 9 - Anroputm paboTbl pene B pexume NHAnKaumm.

8.4 NHankaumsa TemnepaTtypbl anekrpoasuratens

Mpn ROAKYEHUM BHELUHEro AOMNOMHUTENBHOMO MHTErpanbHOro gatyvka TemnepaTtypbl,
MUKPOKOHTPOMMep perne u3MepsieT TeKyLLyto TemnepaTypy aneKkTpoaBuratens u BblBOAUT ee
3HayeHveHa nHauKaTop B pexume nHankaumm “ t .

[uana3oH wu3MepeHns W WHAMKAUMW 3HaAYeHUs TemnepaTypbl 3neKkTpoaBuraTens
Haxeautcs B npegenax ot muHyc 20 go nntoc 100 °C ¢ guckpeTtHocTbio 1 °C. B aManasoHe ot
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MuHyc 20 go nmoc 40 °C norpewHocTb U3MepeHna TemnepaTypbl He HOpMUpyeTCsa . ee
MHAMKaAUMA HOCUT MHGOPMALMOHHBIN XapakTep.

Mpn  OTKNOYEHHOM JdaTyvMke TemnepaTtypbl Ha  WHOMKATOpe  BbICBEYMBAETCS
Hagnucb “ OFF “.

8.5 MHankauus Toka acummeTtpun gas

MHovkauus Toka acummeTpum a3 BbIBOAUTCA Ha MHOMKATOp/B pexume “H “ u
paccynTbiBaeTcsa no oopmyrne

2(l makc- IMuH)
A= - 100 %, (6)
| makc +IMuH
roe Imakc — makcmmarnbHbIn TOK B Ntobon n3 as, A,

IMMH — MMHMManbHBIN TOK B No6on 13 as, A.

[vana3oH u3aMmepeHus U MHOMKAUMM 3HaYeHUs Toka acummeTpuu a3 HaxoauTcs B
npegenax (0...50) % c guckpetHocTbio 1 %.

8.6 VMHOukaums Toka yTeuyku

MHOukaums Toka yTeYKM Ha KOpnyc 3SNnekTpogBuratens B, NPOLEHTHOM OTHOLUEHUM K
HOMUHaNbLHOMY TOKY, BLIBOOUTCA Ha MHOMKATOP B.pexunme “U “.

[Anana3oH uamMepeHna M UHOWKAUMKW 3HAYEHUS, TOKa YTEeYKM HaxoguTca B npegenax
(0...10) % c guckpeTtHoCTbIO 1 %.

8.7 NHamnkauusa conpoTUBEHNA N3onsunmn Ao nycKa

NHovkaums conpoTuBneHus: N3onaumnm SnekTpoasuratenss A0 fycka BbIBOAUTCH Ha
WHOMKaTop B pexume “r “

MNocne nycka anekTpoaBUraTens Ha vHAuKaTope oTobpaxaeTcs pesynbTaT nocnegHero
n3MepeHus 0o nycka.

[vanasoH namepeHus. N MHOUKaLMU 3HaYeHUs COMPOTUBMEHUSA U3OMALUUM HaxoauTcs B
npegenax (0...1,2) MOwm ¢ auekpeTtHocTbio 0,1 MOwm.

KoHTpornb conpoTuBneHns Usonsauuu nepea nyckom gonyckaeTcs Npon3BOAUTbL TOMbKO Y

anekTpoasuratenen 6e3 rnyxo3aseMneHHon HenTpanw.
8.8 NHaukaumsa 3Ha4deHns aKBUBarieHTa TensioBon aHeprum

OcTaTouHbINBKBUBANEHT TENMOBON 3HEPrMK, MOSTYYEHHbIN JfeKTpoABuraTenemM npu
NMYyCKOBbIX TOKaX U Neperpyske;a Takke npu paccemBaHuu Tensa, BbIBOAUTCHA HA MHOMKATOP B
pexuve “ E “.

[nanasoH uW3MepeHus U1 uHOUKaAUUM 3Ha4YeHUs SKBMBAareHTa TenroBOWM 3Heprum
BbIBOQMUTCS B YCNOBHBIX eanHuuax n Haxogutesa B npegenax (0...300).

8.9 VHAaukaumg BpeMmeHn HapaboTku anekTpoasuratens

Bpemsi \HapaboTku anekTpoaBuratens yudmtbiBaeT aKTU4eckoe BpPEeMsi HaxOoXOeHWs
3reKTpoABuUraTensi noa BO3AeNCTBMEM JNIEKTPUYECKOro Toka. YYeT BpeMeHU HapaboTku He
NPOUCXOAUT. NPV OTCYTCTBMM TOKa B (pasHbiX MPOBOAAX, a TaKkKe B pexume aBapUNHOIO
OTKITHOYEHUS.

NHaukauns BpeMeHn HapaboTky Npon3BoauTCs B ABa aTana:

-/ B pexume “ C “— cTaplume ABa paspsna BpeMeHn HapaboTKu;
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- B pexume “ J “— mnagwve Tpu paspsiga BpeMeHn HapaboTKu;
- B pexume ‘00" — gBa paspsga BpeMeHn HapaboTKu MUHYT.

,El,manasoH ydyeta “ UHOUKaUMM BpeMeEHU Hapa6OTKVI HaxoguTca B [pegeriax
(0...99999) uac (0....59) MUH.

9 PEXNMbI MPOIrPAMMNPOBAHNA

Ansa 3awmThl OT aBapUnHbIX PeXnMoB paboTbl HEO6XOAUMO 3aBOACKME HACTPOWMKM perne
npMBeCTM B COOTBETCTBME C pabouymmym napameTpamu 9SneKTpoABUratenst B /pexmmax
nporpammmpoBaHnda. Anroputm paboTbl pene B pexmMmax nporpaMmmpoBaHms n3obpakeH Ha
pucyHke 10.

Bxoa B pexum nporpaMMmnpoBaHns OCYLLIECTBIISETCA HaXaTuemM KHOAKW ynpasrneHus »
Ha nepegHen naHenu. Pene BKMIOYUT UHOMKALMIO TEKYLLEro pexuma nporpaMmMupoBaHus —
mMuraHue paspsga “ PEXXKMM ” Ha undposom nHgukatope. MHaukatop “ PEXKMM ” nokasbiBaeT
HOMep TeKyLLero pexmnma nporpaMmmMmpoBaHns, a MHOUKATOPbl 3HAYEHNS —©ero 3Ha4YeHue.

B atom cocTtosHuM npyv nomowm KHONMok A u V¥V Npons3BOAUTCHA BbIOOP peXnmos
NporpaMMmpoBaHus COrflacHO anropuTmy, npeaoctaBieHHOMY Ha pucyHke 10.

[MoBTOpHOE HaXaTue KHOMKW ynpasrieHuss P [epeBOoaUT pene B PeXuM U3MeHeHUs
3Ha4YeHun cTapLlero paspsaa HacTpaMBaeMoro napametpa.

B atom pexume mMwuraetr wuHOMKATOpP . CTapliero paspsaa. MWMameHeHve 3HayeHus
napameTpa npou3BOAUTCA KHOMKaMW yrpaBReHus A U ¥V , npu4emMm KHoOMKa A
yBeNnuunBaeT 3Ha4YeHne Ha eanHuly, a kHornka VY -wyMeHbluaerT.

[Mepexon Kk HacCTpowmke 3Ha4vyeHUs Mnadwero paspsia OCYLIEeCTBISEeTCA HaxaTueMm Ha
KHOMKY P>, Npu 3TOM BKMIOYUTCA MUraHue. Mnagwero paspsga. /smeHeHue 3HaveHus
napameTpa npou3BOAUTCA KHOMKamMW YyRpaBlieHUA A W V , npuyem KHomka A
yBenuunBaeT 3HayYeHne Ha eanHuly, a kHomka (VY - yMeHbluaerT.

HaxaTtne Ha kHOMKy <« MpuMBOAMUT K BO3BpaLLEHUIO K HacTponkam npeabiayLiero
paspsga.

[Mocne HaACTPONKM 3HAaYEeHUA caMoro Mnagulero paspsga napamerpa, HeobxogmMmo elle
pa3 HaaTb Ha KHOMKY ynpasreHud P AOrs 3anucyu U3MeHEHHbIX 3Ha4YeHU napamMeTpoB B
3HEeproHe3aBuUCUMYIO NaMsATb perne.

[Mpyn npaBunbLHOM BBOAE. 3HAYEHUN HA WHOMKATOPE Ha 2 CeKyHAbl 3aropuTca Hagnucb
Pro “ n pene BepHeTCs B Havasio TEKyLlEro pexuma nporpaMmMmupoBaHUsS napameTpa C
COXpaHeHMeM 3Ha4YeHUN B SHEProHe3aBNCMON NaMsTy.

B cnyyae BBOOa HEOoOMYCTUMBLIX 3HAYEHUW HA WHOMKATOpPEe Ha 2 CeKyHAbl 3aropuTcA
Hagnuce “ Err “ n pene BEPHETCSA B HA4asio TEKYLLEro pexuma nporpammMmmpoBaHus napameTpa
6e3 coxpaHeHWsi 3Ha4YeHN B QHEPrOHE3aBNUCMMOW MNaMSTK.

Bbixog M3 pexMmMoB NPOrpaMMMpPOBaHUS  OCYLLECTBIISIETCA  HaXaTMeM  KHOMKK
ynpaeneHuss <« npu muradnn unHavkatopa “ PEXWUM 7 wnun 4depes 15 cekyHg nocne
NOCreaHero HaXxatums Kakom-nmbo KHOMKN yrpaBneHus.

1]

94 TlporpammMupoBaHne koadpduumeHTa TpaHcdopmarmm

Pexxum npoepammupoeaHust “ 0 “

Pene Moxet/ Mcnonb3oBaTbCA ANA 3aliMTbl U ynNpaBneHUsa anekTpoasuratensammu c
HOMUHanbHbIMK pPasHbiMn Tokamu BenuuunHon (1,0...999) A. [na cornacoBaHus BXOOHbIX
TOKOB pesie U hasHbIXx TOKOB anekTpoasuratens, HeobxoaumMo NPUMEHSTb LOMOMHUTENbHbIE
TpaHcdopmaTopbl Toka n3 psga (10/5...1000/5) ¢ knaccom To4HOCTM He Hmxe 0,5.

HdonyCTmmbln  guanasoH  nporpaMmmupyemoro  koadduumeHta  TpaHcdhopmauumm
HaxoanTcs B npeaenax (1...200).

Mpu uncnonb3oBaHUM pene C NpsiMbIM BKIoYeHWeMm, 6e3 TpaHcopmaTopoB TOKa,
KO3 PuLUMEHT TpaHchopMaumm HeobXxoaMMO yCTaHOBUTb paBHbiM 1. lMpn atom cnepyet
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NOMHUTb, YTO NPSIMOE BKIIOYEHWE perfie A0MycKaeT MaKCMMalibHbI HOMWHANbHbLIA TOK. MO
Kaxxgon case - 5 A.

Mpn  wun3ameHeHnn kKoappuuMeHTa TpaHcdopmauuu, B pene  aBTOMaTUYECKU
yCTaHaBNMBaeTCs BeNuMYMHA HOMWHANbLHOIO TOKa anekrpoasuratens, pasHas. 20 % oT
MakCUManbHO BO3MOXHOro [Ans AaHHoro koadduumeHta. [lodaTomy nocne . M3MeHeHUs
KoaddmumeHTa TpaHchopMauum HeobxogMmo 3anporpammMuMpoBaTb HOMUWHAMbHbLIA  TOK
anekTpoasuratens.

3aBojckast HacTpouka KoaddurumeHTa TpaHcopmaumm pasHa 1.

9.2 lMporpammnpoBaHne HOMUHaNbLHOrO TOKa anekTpoasuraTens
Pexxum npozpammuposaHust “ 1

OTHOCUTENBHO  YCTAHOBIIEHHOW  BESIMMUHBbI  HOMMHAMBHOMO TOKa MPOM3BOAUTCSA
HaCTpoWnKa NOpOroB OTKIHOYEHMSI NO MUHMMAaNbHOMY TOKY, GIIOKMPOBKE poTOpa, aCUMMETPUMN U
TOKY YyTeuyku. BBoa BenvuMHbl HOMMHANbLHOrO TOKa drfekTpoaBuratenss U MonoxeHve
AECATUYHOM  3andaToM  Npu  NporpaMMUPOBAHUM  HOMWMHASIbHOrO  TOKa  3aBUCUT  OT
KoapduumeHTa TpaHchopMauum BHELIHMX TpaHCOpPMaToOpPoB »ToKa« [nanasoHbl BBOAA
3HaAYeHW B 3aBUCMMOCTN OT KO3hbpmumeHTa TpaHchopMaumm npuBeaeHsl B Tabnuue 3.

2 & PEACIC’



https://lizantan.com/shop/mikroprocessornye-ustroystva-rdc-02-rdc-03-rdc-04-rdc-05-rdc-06

8-800-511-09-43

mlizantan@yandex.ruy  PEJNE SAWLNTBI ABUTATENA PALI-02 LIZANTAN.COM
4 S An > X § § 1]
‘ 28 3 8 8
v A g R T Q T @
% Q o )
RN |<-ml<-=] Pexum I = S o 3 Q -~ §
: <->:<-> Pexum C |=<- | § §_ % % % %
S
© <_>:<-> Pexxnm 3 "”: S & § §‘ § §
@ [<->r<->| Pexum 4 |=-= S © > >
O [<-><->| Pexum 5 ("’:
Q. |=—t= -] Pe)KI/IME [~ = > / / /
= |- I > P i (-)I A A A A \ A
- - eKIM | I 4 4 4
N -] = 3 <> >
= |<-=l=<-=| Pexum{ [ HE88 oHo oot
2 |<->t<->| Pexum g [=<->1 y > 7 > 7 4
© <-><: - PenchE <'>: v, v, v‘
2 i Pewnm F [<-=
- | | = o S
O |=->t<-»| Pexum U == .8 3 s T
i)
o <->:<-> Pexnm |, “'): % § Z 3 § §
cC <->:<—> Pewum C. (')’: 5.8 & § o 8
o o o
~->=-> Pexum 3, [<- 3 S e 9 3 3
C | o & [ 23
s <(->:<-> Pexuv 5, [<=> S g 3z §,°
= |<-mi<om| Pes B, [~~~ : 8 i3 £ %
e . s OC s ©° s =
X [=->=->| Pexum | N = >
(<} <->:<-> Peaum H, "”:
O |<->{<->| Pexnm G |=<:>
A
4 v Y A >
<«—><—>»| Pexum H
A
v
MporpaMMupoBaHune Bbinu BBEAEHbI
3aBeplueHo Ge3 oWnboK HenpaBHUIbHble 3HAYEHUs
\ !
\ s
Frro Err
A

&
N

PucyHnok 10 - Anroputm paboTbl pene B pexxmme nporpaMMmMpoBaHus.

Tabnuua 3
BPoggPLIeHT [nana3oHbl BBOAgA 3HAYEHUI HOMUHANBHOIO TOKa
TpaHchopmaumn, Kt
(1...2) (1,00...9,99) A c gnckpetHocTbio 0,01 A
(3...20) (3,0...99,9) A c guckpetHocTbio 0,1 A
(21...200) (21...999) A c guckpeTtHocTbo 1 A
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Mpn BLIGOPE BHELIHNX TpaHCHOPMATOPOB TOKA U ANt MakCMMarbHOro MCNonb30BaHUSA
AnanasoHa KOHTPONMPyeMbIX MnapaMeTpoB MO  TOKYy 3rnektpoasuraTens, cregyer
PYKOBOACTBOBATLCS CNeayowWmnMm pekoMeHgaunamu:

HoMWHanbHbIM TOK TpaHCOPMAaTOpPOB TOKA MO OTHOLWEHUK K HOMWHAasibHOMY TOKY
anekTpoasuratens IHom.aB. OMKeH ObITb B Npeaenax:

lHom.Tp. = (1,0...1,4) X I[HOM.AB., (7)

roe IHOM.Tp. - HOMUHArbHLIWM TOK TpaHCOpPMaTOPOB TOKA,
I[HOM.OB. - HOMUHANbHbLIN TOK ANIEKTPOABUraTeNS.

Mpumep BbIGOpa TpaHcopmMaTopa TOKa, YCTAaHOBKU KO3dhduuueHTa TpaHeopmaumnm n
HOMWHANbLHOro ToKa:

HOMMHanNbHbIN paboymn TOK anekTpoasuratens paseH IHom.gB. =.47 A. [QuanasoH
HOMMHAanNbHbIX TOKOB TpaHcdopmaTtopoB Toka |Hom.Tp. = (1,0...1,4) x 47 = 47...65,8 A.
Bbibupaem Gnvkanwmnm m3 psiga HOMUHanbHbIX TOKOB TpaHcdopmaTopoB Toka 60/5.

YcTaHaBnvMBaeM B pexume nporpammmpoBaHua “ 0 “ koadpcpuumeHTa TpaHchopmauum
3HayeHne 60/5 = 12, a nocne 3TOro0 B pexume nporpammupoBaHma “ 1 “ 3HayeHue
HOMWHaNbHOrO Toka. HOMMHanbHbLIN TOK pekoMeHayeTcs ycTaHoBuUTb Ha 10 -15% Bblwe
pabouyero Toka anekTpoasuratens, 1.e. 52 A.

3aBojckasi HacTponka HOMUHaIbLHOrO ToKa anekTpoasurarens pasHa 5,00 A.

9.3 lNporpammnpoBaHne HOMUHaNbLHOrO TOKaBTOPOW CTYNEHN aneKkTpoasuraTens

Pexxum npozpammupoesaHus “2 “

Mpn ynpaBneHuu ABYXCKOPOCTHBIM:.. 9reKTpoaBUraTenem aHanorn4yHo
yCTaHaBNMBAETCA HOMMHAmbHbIN TOK BTOPOM CTyNeHW 6e3 M3MeHeHuss  KoddpduumneHta
TpaHcdhopmauuun. [locne BKNIOYEHUS BTOPOM CKOPOCTU anekTpoaBuratend u 3amblKaHUS
KOHTaKTOB “2-9 CcTyneHb” / BXOOHbIX Uenen ynpasfieHWUsl, MNOporn OTKMYEHNA Mo
MUHUManbHOMYy TOKY, ONOKMpOBKE pOTOpa, aCMMMETPUM U TOKY YTEYKM OTCHUTLIBAKOTCS
OTHOCUTENBHO 3arnporpaMmMMpPOBaHHONO TOKa BTOPOW CTYMNEHN.

Ecnn yHKUMS BTOPON™ CTYNEHW OTKMIOYEHA, B MEHK PEeXUMOB MNpOorpamMmMupoBaHus
BbiCcBeunBaetca Hagnucs “ OFF *. 3aBoackasi HacTpovka Toka  BTOPOW CTYMEHU
anektpoasuratens pasHa 5,00 A.

9.4 TMporpammupoBaHne koaddurLeHTa neperpy3kn (6nokMpoBkM poTopa)

Pexxum npozpammupoegaHus “ 3 “

OTOT  pexum NporpaMmmnpoBaHng npucyTCTBYeT B nepeyHe PEXNMOB
NporpamMmMmMpoBaHNA TONbKO. NPU BKIOYEHHON (PYHKLUUN KOPOTKO3aMKHYTOro poTtopa (pexum
nporpammupoBanusa “7.").

3aBUCMMOCTb \BPEMEHM OTKIIOYEHUSA 3neKkTpoaBuratens oT KoddduumeHTa Harpysku
onpegensieTca cornacHo rpaduky Ha pucyHke 7. [lpaBas 4yacTb rpaduka cOOTBETCTBYET
obnacTn neperpysku.

Ina cnydyaes, ,KOrga anekTpoaBuratenb ynpaBnseT MeXaHu3Mamu, KPUTUYHBIMU K
paspyLUeHN0 Npu Harpyske CO CTOPOHbl Bana anekTpoasuraTtens, B pene npeaycMmoTpeHa
yHKUMSA 3alUTbI OT TOKOB KOPOTKO3aMKHYTOrO poTopa, YCKOpsSoLWasi Npouecc OTKHYEHUS
afleKTpoaBMratens.

KoadppunmeHT neperpyskm ykasbiBa€T Ha MaKCMMarbHO OOMYCTUMYH BESTUYUHY
KpaTHOCTU 'AEpPEerpys3ku MO TOKYy SNekTpoaBuratens OTHOCUTENbHO HOMUHANbLHOMO W
yCTaHaBNMBAETCSA B YCMNOBHbIX eOuMHULAX ANs onpeferieHns nopora OTKMIOYEHUS NO 3BEHY
KOPOTKO3aMKHYTOro poTopa.
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[Mpn BKIMOYEHHOWN (DYHKLMN KOPOTKO3aMKHYTOro potopa U SOCTUXEHUUN BENUYUHOW TOKa
anekTpoaBuraTens nopora HacTPOMKU 3BEHa KOPOTKO3aMKHYTOro potopa (HOMUHanbHbIN TOK;
YMHOXEHHbIN Ha KO3 PULNEHT Neperpyskn), BKNIOYaeTCH 3aepKka Ha OTKIIoYeHne.

Ha Bpems nycka anektpogsuratenst oyHKUUA KOPOTKO3aMKHYTOro poTopa/OTkAYaeTCH.

[Anana3oH [onycTUMbIX 3HaYeHUn KoadpduuMeHTa neperpyskm nexuT B, npegenax
(1,1...6,0).

3aBofckasi HacTpouka koadpdumumeHTa neperpysku pasHa 2,0.

PYHKUMA KOPOTKO3aMKHYTOrO poTopa BKITHOYAETCHA B pexunme nporpaMmmmpoBanus “ 7. “
a 3agepxka oTKNoYeHMs no 610KMpoBKe poTopa - B peXnmMe nporpaMmMmmpoBanunsa “ 2. “.

Mpn BLIKNMIOYEHHOW (PYHKLUMM KOPOTKO3aMKHYTOrO poTOpa BPEMS OTKIIOYEHUA npu
neperpyske onpegensieTca corrnacHo rpadgwuka, npuBedeHHOro Ha pUCYHKe 6, a B nepevHe
PEXUMOB NPOrpamMmmMmMpoBaHng B nyHkTax“ 3 “n “2.“ noasutca Hagnmncb “OFF-“

9.5 lMporpammupoBaHne MUHMMAaNbHOrO TOKa arekTpodBMraTens

Pexxum npozpammuposaHus “4 “

OTOT  pexum nporpamMmmmpoBaHns NPUCYTCTBYET . By fEpeyHe PEXNUMOB
NpOrpamMMMpPOBaHNSA  TOMbKO MNPWU  BKITHOYEHHOW (PYHKUMM MUHUMANbHOIO TOKa (pPexum
nporpammupoBaHusa “ 7.“). Pexum nporpammMmpoBaHns MUHUMarnbHOro TOKa npefHasHayveH
ANA  9nekTpoAaBuratenen, KPUTUYHBIX K PEeXUMY - HeOOrpy3kM, B 4acTHOCTM  Ans
anekTpoaBuraTenen Hacocos.

HacTpoiika nopora oTknoYeHnsa no MMHUMarbHOMY TOKY OCYLLIECTBIISIETCS B MPOLEHTHOM
OTHOLLEHMMN OTHOCUTENBHO HOMUHAMNBHOMO TOKa N HaxoauTca B AnanasoHe (20...80) %.

Mpn BKMOYEHHOW MYHKUMN MWHUMASNbHOrO “TOKA W [OOCTMXKEHUW BENUYMHOW TOKa
anekTpoaBuUraTens nopora HacTPOMKK MOs3BEHY MUHMMASIbHOIMO TOKa, BKIIOYAETCA 3aZepXkKa
Ha OTKITYeHue.

3aBoackas HacTpoKika 3Ha4YeHUs MMHUMansHoro Toka coctasnsaet 50 %.

OYHKUNA MUHMMANbHOrO TOKa BKMOYAETCA B peXxume nporpammmpoBaHma “7. “ a
3a/ep>xKa OTKMOYEHUS MO MUHMMANbLHOMY TOKY = B pexume nporpammmpoBaHus “ 1. “

Mpn  BbIKMOYEHHON  (PYHKLUMWM  MWHUMANbHOrO TOKa B MNepevyHe  pexumMoB
nporpamMmmmpoBaHnd B nyHkTax “4 “wn “1. “ noasutca Hagnuce “ OFF .

9.6 lNporpammnpoBaHne ypoOBHA aCUMMETPUN TOKOB

Pexxum npozpammuposaHus “5 “

Mpn HegoCTaTOMHOM KaYeCTBE MUTAKOLWEro HamnpsbkeHUst WM HEeUcrnpaBHOCTM B
0oOMOTKax anekTpoaBUraTens MOXeT BO3HMKaTb 6onblias pasHuua Mexay BenmynHamm TOKOB
da3 anektpoasuratens  (acummetpus). UYTo6bI  M3bexaTb neperpeBa  0O6MOTOK
anekTtpoasurarens, Heobxo4MMO HacTpoUTb [OONYCTUMbIA YPOBEHb aCUMMETPUM  TOKOB.
AcummeTpus TOKOB a3 paccuuTbiBaeTcst no gopmyne (6).

[Anana3oH HacTpoMKkn ypoBHS acummeTpum Haxogutca B npegenax (20...50) %. Mpwu
AOCTWXKEHUN BENUYUHOM TOKa 3NeKTpoABMraTens nopora HaCTPOWKM MO 3BEHY acMMEeTpun
BKMIOYAETCS 3a4epXXKa Ha OTKIoYeHe.

8aBofckas HacTpoKika YpoOBHSA acuMmeTpum TokoB pasHa 20 %.

JononHnTenNbHO,, HEOBXOOMMO HACTPOUTb BpEMS  3a4epPXKKM  BKIOYEHUS  3BeHa
acMMMeTpPUN TOKOB( (pexum nporpammmpoBaHng “ 3. “).

9.7 lNporpammunpoBaHne YpOBHS TOKa YTEYKM

Pexxum npozpammupoeaHusi “ 6 “
B npouecce paboTbl KOHTPONMUPYETCH TOK YTEYKM Ha KOpMNycC anekTpoasuraTens.
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[donycTumMbiA  NOpOr ToKa yTeYKM YyCTaHaBNMBAeTCHd B MPOLEHTHOM OTHOLUEHUU K
HOMUHarNbHOMY U HaxoauTcs B gunanasoHe 5...10 %. [Npu OTKNOYEHHON PYHKLMN B pexnme
nporpammupoBaHuna “é “noasnsaetcsa Hagnucb“ OFF “.

3aBojckasi HacTpounka ypoBHs Toka yTeuku pasHa 10 %.

9.8 lMporpammnpoBaHne ypoBHS CONPOTUBNEHUSA U30NALNN

Pexxum npozpammuposaHust “7 “,

[Mepen kaxablM MycKOM pene Mpous3BOAUT U3MeEpPeHue COMpPOTUBIEHUS U30NSUNn
anekTpoasuratens. Hactponka ypoBHS AONMYCTUMOro CONPOTUBIIEHUSA U30NALUN HAXOOUTCA B
AnanasoHe (0,2...1,0) MOm. [lpu OTKNIOYEHHOM QYHKUMM B nNyHKTE. “ 7 “/ pexunmos
nporpamMmmMupoBaHuna nosinaetca Hagnuce “ OFF “.

3aBojckasi HacTpounka YpOBHS conpoTusBneHus nsonauuu pasHa 0,5 MOwm.

KoHTponb conpoTMBneHna nonauuu nepeq nyckomMm JoMycKkaeTcs NpOU3BOaUTb TOMBKO Y
anektpoasurarenen 6e3 rnyxosasemMneHHONn HenTpanm.

9.9 lMporpammunpoBaHne TemnepaTypbl OTKITHOYEHUS

Pexxum npozpammupoeaHus “C “

HacTtponka TemnepaTypbl OTKNIOYEHUS HaxoguTes, B npegenax ot nmoc 40 go
nmtoc 100 °C. 3aBofckas HacTpomka ypoBHS TemnepaTypbl paBHa 50°C. ['uctepesnc 3BeHa
KOHTpons Temnepatypbl coctaBndeT 10°C, a 3agepXKu Ha OTKIOYEHWE MO MNPEBbILLEHUIO
TemnepaTypbl HE NPOUCXOAMNT.

Mpn KkpenneHun p[artynka TemnepaTtypbl K Kopnycy anektpoasuratens 3a cdet
HEMMOTHOCTM  KOHTaKTa  BO3HWKAET/ w AOMNOSNHUTESNIbHOE  TEnnoBoe  CONpPOTUBIEHME
TepMoaaTumKk/Kopnyc, YTO NPUBOAUT K YBENMYEHUIOAOIPELLIHOCTM U3MEPEHUS TemnepaTypbl
Ha (3...5) ° C. Mpu HacTpoike nopora, cpabaTtbiBaHMA No TemnepaType Heobxoanmo
ycTaHaBnueaTb 3HadeHue Ha (3..55) ° C MeHblle npeanonaraeMoii TemnepaTtypbl Harpesa
anekTpoasurartens.

Mpn HenoaKMYeHHOM AaTyuke Temnepartypbl HacTpovka TemnepaTtypbl HeAOCTynHa
n B pexunme nporpammmpoBadua “C “nossutca Hagnuce “ OFF .

9.10 lNporpaMmmmupoBaHue KONMYecTBa MOBTOPHbLIX NMYCKOB

Pexxum npozpammupoeaHus “d “

KonnyectBO NOBTOPHBIX MYCKOB' onpefensieT KONMMYecTBO BO3MOXHbIX MOBTOPHbIX
BKINIOYEHUN 3reKTpOoABUFATENS MOCre MNepBOro OTKIYEHUS MO MNPUYUHE aBapum U npu
BOCCTaHOBNEHUN HOPMaribHBIX YCIOBUI 3KCMyaTaunn.

[Anana3oH:BBOAA KONNMYECTBa NOBTOPHLIX NyCcKOB Haxoantcsa B npeaenax (0...100).

3aBopckas HacTporka Konnm4yecTsa NOBTOPHbLIX MYCKOB paBHa 4.

Kpome TOro, HeobXoOMMO HacCTpOUTb BpPEMS 3a4epXXKM 0O MOBTOPHOrO Mnycka (pexum
nporpammupoBaHus.“0. “).

9.11 ‘[lporpammMupoBaHune 3aepXKn Jo nycka

Pexxum npozpammuposaHusi “E “

Bpems 3agepxkn nepen nepBbiM MYCKOM ONpeaensieT BpeMsi 3a4€pPXKKM OT BKIHOYEHUS
nuTaHusa pene, JMbo ¢ MOMEHTa MepBOro 3amblkaHUs KOHTakToB 11,12 «Myck-O6wmny
pasbema XP4, no momeHTa cpabaTbiBaHMA KOHTAKTOB BHyTpeHHero pene K1 “Pabota”. Mocne
OKOHYaHus paboTbl TanmMepa 3adepXku, NMpu YCNOBUW OTCYTCTBUS aBapUMHbLIX 3HAYEHUN
KOHTPONMMPYEMbIX MNapaMeTpoB B aBTOMATMYECKOM pexumme paboTbl, npoucxoauT
aBTOMATUYECKUI NYCK 3NEKTpoaBUraTens, a B pydHOM - pere paspeLlaeT Npon3BECTU PYyYHOM
nyck. [Apyn nocnegyowmx nyckax Tanmep 3agepXku 4o nycka He BKIoYaeTcs.
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[nana3oH BBOAA 3HA4YEHUN BpEMEHN 3adepkn HaxoauTcs B npegenax (1...30)¢.
3aBojckasi HacTponKka 3Ha4YeHNA BpeEMEHU 3aepXKKu paBHa 2 C.

9.12 [lporpammupoBaHne BpeMeHu nycka

Pexxum npozpammuposaHus “F “

B 3aBMCMMOCTM OT MOLLHOCTM 3NeKTpoaBUraTensi, ero UCNONIHEHUS, a TakKe Harpy3ki Ha
ero Barny, Bpems Bbixofa Ha pabounin pexxum MOXeT ObiTb pasnuyHbiM. [103TOMYy B MOMEHT
nycka aneKkTpoaBuratens pene He OTKIYaeT ero no HacTpomkaM 3B€Ha KOPOTKO3aMKHYTOro
poTopa.

[wnana3oH BBOAA 3Ha4YeHU BpeMeHu nycka Haxoautcsa B npegenax (1...300) c.

3aBojckasi HacTpounka 3Ha4YeHUs BpeMeHu nycka pasHa 1 c.

9.13 TlporpammupoBaHune 3aepXXKn 00 NOBTOPHOro nycka

Pexxum npozpammupoesaHust “0.“

Bpemsi 3agepxkm OO NOBTOPHOro Mycka onpegensiet BpeMs.Mexay MNOBTOPHbIMU
nyckamun anekTpoapuraTensi Nocrne aBapunHbIX OTKMIOYEHUIN M BOCCTAHOBIEHUSA HOPMaIbHbIX
ycnoBun akcnnyaTtaumn. [OuanasoH HACTPOWMKM BPEMEHWN 3afepXXKM A0 MOBTOPHOro mnycka
HaxoguTcs B npegenax (1...120) c.

3aBofckasi HacTpownka 3Ha4YeHNa BpemMeHu 40 NOBTOPHOrO. nycka pasHa S C.

9.14 TlporpammupoBaHune 3aepXKn MUHUMAsbHOro TOKa

Pexxum npozepammuposaHus “1. ©

OTOT  pexum  MporpaMMUpoBaHVS  FIPUCYTCTBYET B MEpeyYHe  PEeXMMOB
NpOrpamMMMpPOBaHNSA  TOMbKO MNPW  BKITHOMEHHOM (PYHKUMM  MUHUMANbHOIMO TOKa (pexum
nporpammupoBaHunga “7. “).

Bpemsa 3agepkku OTKIOYEHUA NO 3BEHY MWHMMArNbHOIO TOKa onpeaenseT JOnycTUMOe
Bpems paboTbl 3NeKTpoaBurarensi npyv MNOHWXKEHMM Toka B Nobon n3 a3 Huxe nopora
HaCTPOWNKN 3BEHA MMHMMArbHOIO TOKa:

[nana3oH BBOAA 3HAYEHUN BPEMEHWU 3a4ePXKKN BKIHOYEHUS 3BEHA MUHUMAIIbHOMO TOKa
HaxoguTca B npegenax{ (1...250) c. Tlpn o6pbiBe a3z no TOKy anekTpoaBuratenb
OTKNtoYaeTcsa vyepes 1 ¢ He3aBUCUMO HACTPOMKN BPEMEHN 3a4EPXKKN Ha OTKITHOYEHUS.

3aBoackasi HacTponka 3HAYEHUS BPEMEHW 3aA4epPXKKU OTKMOYEHMS MO MUHUMMAnbHOMY
TOKY paBHa 5 C.

Mpyn  BbIKNIOYEHHON  (PYHKUMW  MUHUMAanbHOrO  TOoKa B MYHKTax  pPexumoB
nporpammupoBaHunsa “4 “u “1. “nossutca Hagnucb “ OFF “.

9.15 TlMporpammMupoBaHne 3aaepXkn 6IIOKMPOBKN poTopa

Pexxum npozgpamMmuposaHust “ 2. “,

OTOT pexXuMm NPOrpaMMMPOBaHUSA MPUCYTCTBYET TOMbKO MPU BKITHOYEHHOW COYHKLMUK
GnokupoBKM poTopa (pexunm nporpammmpoBaHng “ 7. “).

Bpema 3agepxk/ ONOKMPOBKM poTOpa oOnpeaensier BpemMsi OT Havana npeBbIEHMS
TOKOM 9neKkTpoasuratens B nwbon wn3 a3 nopora HACTPOMKM (HOMUHAMbHbBIA  TOK,
YMHOXEHHbIN Ha/ KO3(ppmUMeHT neperpyskn), A0 €ro OTKMYEHUA 3BEeHOM OnoKMpPOBKM
poTopa.

Aunana3oH BBOOA 3HAYEHWN BPEMEHU 3a0EPKKU OTKNIOYEHUS] 3BEHA KOPOTKO3aMKHYTOro
poTopa Haxogautcsa B npegenax (0,5...10,0) c.

Mpn  BbBIKNIOYEHHON (PYHKUMN KOPOTKO3AaMKHYTOrO poTopa BPEMS OTKMOYEHUS npwu
neperpy3ke onpenensieTcs cornacHo rpaduvka, NpUBEAEHHONO Ha pPUCYHKe 7, a B NepevHe
PEeXUMOB NporpammMmmpoBaHng B nyHkTax“ 3 “n “2.“ nosasutca Hagnuce “ OFF .
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3aBoackast HacTporKka 3HaYeHUs BPEMEHU 3a4epXKKM OTKITOYEeHUS 3BEHOM OGrOKUPOBKM
poTtopa pasHa 1,0 c.

9.16 [MporpammupoBaHune 3aepXXKn acCMMMETPUM ToKa

Pexxum npozpammuposaHust “ 3. “,

Bpemsi 3agepxku OTKIIHOYEHUS MO 3BEHY acMMMETPpUM Toka onpegender.Jonyctumoe
Bpems paboTbl anekTpoaBuratens npu ypoBHE acuMMmeTpum Toka a3 Bble nopora
HaCTPOWKN 3BEHa aCMMMETPUN ToKa.

[nana3oH BBOJA 3HaA4YeHUW BpPeMeHU 3aJepXXKWU BKIIOYEHUS 3BEeHa acMMMEeTpuUU TOKa
HaxoguTca B npegenax (1...120) c. [pu o6pbiBe a3 no TOKY. anekTpoaBuratenb
OTKIoYaeTcs Yepes 1 ¢ He3aBMCUMO HAaCTPOUKN BPEMEHW 3a4epXkku-Ha OTKIIoHEeHNE.

3aBojckasi HacTpouka 3HayeHUs BpPEeMEHW 3afepXKU BKIIOYEHUA 3BEHa acMMeTpun
TOKa paBHa 5 C.

9.17 TporpammupoBaHune paboTtbl pene neperpy3kun K3

Mpn BKNHOYEHHOW (PYHKLMM MMMYSIbCHOMO pexunma pene neperpyskn K3 Heobxogmmo
HaCTPOUTb BPEMS €ro BKIMFOYEHHOIo U OTKITIOYEHHOrO COCTOSIHUA.

Pexxum npozpammuposaHus “ 5. “

[nana3oH BBOAa 3HAYEHWW BPEMEHW BKIIKOYEHHOFO» COCTOSHUSA pere neperpysku
HaxoguTcs B npegenax (1...30) c.

3aBojckasi HacTponKa 3Ha4YeHNA BPEMEHU BKIIFOYEHHOIO COCTOSIHUA paBHa 1 C.

Pexxum npozpammupoesaHus “ 6. “

[Avnana3oH BBOAA 3HA4YeHUA BPEMEHW OTKITIOYEHHOro0 COCTOSHUS perie neperpysku
HaxoguTcs B npegenax (1...30) c.

3aBoackasi HacTponka 3Ha4YeHNs BpEMEHM BKITKOYEHHOro COCTOsIHMUA paBHa 1 c.

Mpy OTKMOYEHHON (PYHKUUN MMMYNBCHOMO peXxuma perne rneperpysku Ha uHaukatope B
pexumax nporpammupoBaHua “&S. “ un  “ 6. “ otobpaxaetcsa Hagnucb “ OFF “, a pene
neperpyskn K3 HaxoguTcs B MOCTOSHHO BK/IKOYEHHOM COCTOSIHMM MPW TOKOBOMW Neperpyske
anekTpoaBuratens.

9.18 [lporpammupoBanue yHKLMN

B aTux pexmmax nporpaMmMUpPOBaHUSA €CTb BO3MOXHOCTb U3MEHSTb anroputm paboTbl
pere npyv NOMOLLM BKITIOMEHUS U OTKIOMEHWS] HEKOTOPbIX JOMOMHUTESbHBIX OYHKLNNA.
Mpu BKNIOYEHUU PEXMMa Ha undpoBoM nHaukatope B obnactm “ SAHAHEHUE “ B kaxxgom

paspsage nosiBUTCS n3obpakeHne dnaxkka nepekroveHnsa oyHkumm “ 17 “wunm “ L1 “.

®dnaxok LI “yyKa3biBaeT Ha BKIKOYEHHOE COCTOsiHME yHKUMK, a cnaxok “ /7 “ Ha
OTKITIOYEHHOE ' COCTOAHME. WsmeHeHne COCTOSHUA (PYyHKUMM MPOU3BOAUTCH  KHOMKaMu
ynpaeneHuss A ‘W, Y. KHomnka ynpaBneHuss A BKMYaeT PYHKUMIO, a KHOMNKa ynpaBreHus
V — orknovaeT. 3anncb B SHEProHe3aBMCUMYHO MaMATb OCYLIECTBNAeTCA nyteM Bbibopa
MNaalwero paspsga €. NnoMoLbio KHOMKKW B 1M MOBTOPHOrO ee HaxaTtus. Ha uHaukaTtope
nosisutca Hagnuco “ Pro “.

Pexxum npoz2pammuposaHus “7.“

B aToM pexume pacnonoxeHue yHKUNA criegytoLlee:

= cTapLmn paspsag — QYHKUUA KOPOTKO3aMKHYTOro poTopa,
— CPEeaHUn paspsan — PyHKUMS MUHUMAanNbHOIO TOKa,

- Mnaawnn paspss — PyHKUMS CONPOTUBNEHUS U30NALUN.
Pexxum npozpammupoeaHus “8. “

B aTOM pexnme pacnonoxeHne yHKUUW criegytoLlee:

= cTapwumn paspsg — QYHKUMS 3anuMnaHus KOHTaKTOB,
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— CpeaHun paspan — PyHKUUSA ToKa YTeuku,

— Mnagwun paspsg — PyHKUMS MMNYbCHOMO pexuma pene neperpysku K3.
Pexxum npozpammuposaHus “9. “

B aTOM pexnme pacnonoxeHne yHKUMI criegyloLlee:

— CTapwum paspsag — BKNIYeHWe BTOPOU CTYNeHn anekTpoasuratens,

— CpeaHun paspsad — He ucnonb3yeTcs,

- Mnagwun paspsa — He UCnonb3yeTcs.

9.19 O6HyneHne c4yeTyMKa MOTOpPECYypca

Pexxum npozpammuposaHus “ A. “.

Ana cbpoca cyeTyunka moTopecypca B HOMb HEOOXOOUMO B-pexnme NporpamMM1poBaHnS
Bmecto «111» Habpatb «000». 3aTem, nocne koppekuuu CamMoro Mmragwero paspsaa,
HeobXxoaMMO elle pa3 HaxaTb KHOMKY ynpasneHus “ » “. Ha nHavkatope nosBuTCA HagnUChb
“Cir “,

MepeyeHb pPexMMoB NPOrpamMmMMpPOBaHUS HAaXoaUTCS B NPUNoXkeHun B.
10 MOHTAX, NOArOTOBKA K PABOTE, NMPOBEPKA PABOTOCIOCOBHOCTU

KoHcTpykumss pene obecneymBaeT, B 3aBUCMMOCTW,, OT WCMOSHEHMWS, YCTaHOBKY
BbICTYNalLWMM MOHTaXOM W nepeaHMM nogknyeHnem nposogos (PAL — 02 -1) wnu
YTOMNSIEHHbIM MOHTaXO0M 1 3agHuUM noaknoveHnem (PAL, — 02 -2).

Pene Heo6xoauMo MOHTMPOBATb Ha cneuManbHBIX LWMTax, B WKadgax ynpasneHms un T.n.
BOANW OT HarpeBaTesibHbiX NMPUOOPOB 44, MCTOYHMKOB  MOLLHbLIX 31EKTPOMArHUTHbLIX MNONen
(cunosbIx TpaHCOPMATOPOB, ApOCCenen; ANeKTpoaBUraTenen, ANeKTpMYecknx nevyen m 1.4.).
Heponyctumo Hanuyue B BO3dyxe npuMecer ammuaka, CEpHUCTbIX U OPYruxX arpecCUBHbIX
rasoB, Takke MOBbILIEHHOW BNaXHOETU. B Mectax, rae ouwlylwaeTca Tpsicka u Bubpauns, pene
crnefyeT ycTaHaBnmMBaTb Ha amopTu3atopax (€ pe3avHOBbIMU NPOKagKkamm).

KpenneHne perne BbICTynawLWero MOHTaxa, OCYLLeCTBNSAEeTCA C MNOMOLbK ABYX
KPOHLUTENHOB, MNPUKPENSIEHHBIX K Koprnycy ABymMsa BuHTamu M5, a MecTy yCTaHOBKM —
YyeTblpbMs BUHTamMu M4 (pucyHok 1). MpUyTONNEHHOM MOHTaXe perne npuxMMmaeTcs AByMS

ckobaMn K naHenu ¢ MOMOLLb0 OBYX»BUHTOB M5, KOTOpblE 3aKpy4MBalOTCS B KOpMycC
pene (pucyHok 2). Pasmepbl OkHa B MaHenu Ans yTONSIEHHOr0 MOHTaXa perie nokasaHbl Ha
pUCyHke 3.

[MpucoeanHaembsleNPOBOAaA0IDKHbI UMETb KOHTAKTHblE HAaKOHEYHUKU, pacCYMTaHHble
ans kpennenus nod BuHT M4. CeyeHne npoBogoB OOMKHO ObiTb He Gonee 2,5 MM?  anst
ogHoro urim 1,5 MM ANs ABYX NpPoBOAHMKOB. OHM nogkrntoyalTca K KrneMmHon konoake XT1
COrnacHo cxeme, NpuMBEOEHHOW Ha pucyHke 6a - C NpsSMbIM BKMAOYEHWEM (BapuaHT 1),
pucyHke 66 — € MCNOMB30BaHMEM TOKOBbIX TpaHCopMaTopoB (BapuaHT 2). K knemme “3awyumr.
3a3.” konogkm XT1 HeoBXo0AMMO NOAKNIYNTL 3aLMTHOE 3a3EMIIEHME NPOBOAOM CEYEHNEM HE
mMeHee 1,5 Mm2.

B .xemy ynpaBrneHus anekTtpoaBuratenemMm BbiXOAHble KOHTakTbl pene K1, K2, K3
HeoOX0AMMO NOAKNKYUTL C MOMOLLLIO pasbema XP4 B coOTBETCTBUM C PYHKUMOHAITbHBIM
HasHaveHnem pene. CeuyeHne NpoBOAHUKOB AN NogkntoveHnsa KoHTakToB pene K1, K2, K3 He
pnormkHo npesblwath 1 Mm% KHonka “CTOM” B cxeme YynpaBrieHUs ABuraTeneM npw
aBTOMaTMYECKOM /pexume paboTbl OOIMKHA WMMETb MeXaHU4eCcKyrd CaMoBnOKMPOBKY Mpu
HaXaTuu.

KOHCTpYyKUMsi pene gonyckaeT COBMECTHYH paboTy M KOMOMHMPOBAHHOE YyrpaBrneHue
HeckonbkUMKW,_  pene (oybnuvpoBaHue, BcnoMoraTenbHbli pexum). [lpyumepHas cxema
BKIIOYEHNS HeCKONbKnx pene npuesedeHa B [MpunoxeHnn b. Ecnv He npepgnonaraetcs
ncnonb3oBaHue pene C BHELWHUM BKIIOYEHMEM/OTKITIOYEHNEM

AW ynpasneHne OBYXCKOPOCTHbIM arnekTpoasuratenem, To HEUCNONb3yeMbl BXOA Ha
pagbeme XP4 HeobxogMmo coeguvHUTb € OBWMM NpoOBOAOM MNPOBOAHUKOM CEYEHUEM
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(0,75-1) MM%. MakcumarnbHasi AnvHa NPOBOAHMKOB, COeAMHSIIOWMX pasbeM XP4 ¢ BAELLHuMM
ycTpoucTBaMn He pAosmkHa npeBbiwatb 10 meTpoB. Mcnornb3oBaTb KOHTakTbl pernie K3
“Meperpyska” onga ynpasreHust arekTpoasuratensamMm 3anpeLlaeTcs.

[datynk TemnepaTypbl (ecnv OH 3akasaH) nogkniovaeTtcs K pasbemy XP3. pene. OH
KpenuTtcs K Koprnycy anektpoasuratens BuHTOM M4. [aTynk TemnepaTypbl YCTOMYUB. K
BO30ENCTBUIO ONEKTPOMArHUTHbIX MOMEX, MO3TOMY B OOMOMHUTESIbHOM 3KpaHUWPOBaHUW He
Hyxgaetcda. OH noctaBnsieTca C coefuHuTEeNbHbIM Kabenem anuHon 5 meTpoB. »[lpu
HeO06X04MMOCTN MOXHO YBENWUYUTb ANNHY Kabens, NpyMeHnB ABYXUIBHbIM SKpaHUPOBAHHLIN
kabenb Tna KCMOBIM, KCIM3B, MWKPOMOHHbIA U T.N. C BHELWHMM anameTpom (4...6) Mm u
MOroHHOM eMKOCTbio He Bonee 90 nd/m. Obwas gnvHa NOCTaBNAEMOro U AONOSTHUTENBHOIO
kabenen gartymka TemnepaTtypbl He AormkHa npeBbiwaTtb 30 meTpoB. CoeanHeHne xun kabens
Heo6X0AMMO BbINOMIHUTE C NMOMOLLBIO KIEMMHOW KOJTIOAKM Ha TpUsKOHTakTa,c.cobnogeHnem
CXeMbl MOAKMNIOYEHUs OaTyvMka TemnepaTtypbl K pene. [abaputHble pa3Mepbl M cxema
NOAKIMYEHNs aaTymnka TemnepaTypsbl K pazbemy XP3 nokasaHbl Ha pucyHke 11.

_ 27
= ' XP3
) SLCLN gy proYamm
N H KpaCHblv' 2| Muranue
\ Qi 3| CwurHan
24,5 4

1

PucyHok 11 - [abGapuTHble pasmepbl 1 CXEMa NOLKITHOYEHNSA AaTyMKa TemnepaTypbl

[MpumeyaHue - BMecTo NpOBOOHUKOBICUHEIO U KPACHOIrO LIBETOB BO3MOXHO NPUMEHEHWE
MapKMpOBaHHbIX MPOBOAHUKOB Apyroro useta. Acnosb3oBaHWe AAaTYUKOB TemmnepaTtypbl
Apyroro Tuna (He BXoAsWMX B KOMMNJIEKT NOCTaBKX) He[oNyCTUMO.

lMocne MoOHTaxa M NOAKMIOYEHMS NPOBOAOB HeobXxoaMMO MoAaaTb NUTaHWE Ha pene u
NpoM3BECTU NPOBepKy ero paboTtocnocobHocTn. [na aTtoro HeobxoAMMO NOCMOTPETb B
pexvMme MHOUKaLUMWM 3HaYeHUSTEKyLLMX napaMeTpoB MO HaNPsSKEHU0 U 4YacToTe nuTaroLen
perne ceTtu, Temnepatype (eCnn MOAKMAYEH [AaT4YMK) U CONPOTMBIIEHUO m3onsaumn. [anee
Heob6X0AMMO  BKMOYMTL _ /BbIKMOYUTE Heobxoaumble  (DYHKUMW, HACTpPOUTb  MOPOru
cpabaTtbiBaHUA NO TOKY, BPEeMeHW 1M TemnepaType (MpyM HanuuMmM aTymka) Kak onmMcaHo B
pasgene 9 cornacHo nepeyvHst PeXnMoB NporpaMmMmMpoBaHnA NpuIioxeHns B.

11 NOPAOOK PABOTHI

Mpn nogaye nuTaHna Ha knemmbl “Hanpsk. A” n “Hentpanb” konogkm XT1 BbIxogHoe
pene K1 “Pabora’ OTKMOYEHO; €ero KOHTakTbl 1-2 pa3oMKkHYyTbl, a 4-5 — 3aMKHYTHI,
CBETOAMOAHBIA UHANKATop. PaboTa nmeeT kpacHoe cBedeHne. B 3TOT MOMEHT BpeMeHu
Ha4YHeTCs MpOoLECC OUEHKN CreayoLmnX KOHTPONMpyeMbIX NnapaMeTpoB:

a) CONPOTUBRAEHUS N30MALMM,

6)Hanu4une / OTCyTCTBNE 3aNUNaHNs KOHTAKTOB NycKaTens,

B) TeMmnepaTypbl (Mpy NOLKMIOYEHHOM OATUMKE).

Ecnn ' conpoTuBNeHWa uU30NAUUMM  He HWXKe 3anporpaMMMpOBAHHOIO  3HAYeHus,
OTCYTCTBYET  3anufaHve KOHTaKTOB MNyckaTens W uU3MepeHHass Temnepartypa (npu
AOAKNIOYEHHOM AdaTyMKke) He rMpeBblllaeT YCTaHOBIEHHOro nopora, BbixogHoe perne K1
cpabotaeTr 4epes 3anporpaMMMpPOBaHHOE BPeEMs OO Mycka, ero KOHTaktel 1-2 un 3-4
3aMKHYyTCSH, 4-5 — pas3omMmKHyTCS, a cBeToaMoAHbIM nHankatop PabGoTa 3aroputcs 3eneHbiM
uBeToM. Pene nepexoouTt B peXnM OXuaaHus nycka anekrpoasuratens U MOXeT HaxoguTbCs
B HEM CKOJIbKO YroHO J0Sro.

MpK OTKNIOYEHHOW DYHKLUUKN 3anunaHnust KOHTPOSb COCTOSIHUS KOHTaKTOB nyckaTtens unu
KOHTakTopa npou3BOAUTCA Cpaldy nocne nogayv MNUTaHUs Ha perie U npu Hammyuum ux
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3anunaHns BHyTpeHHee perne ynpasneHust K1 He BKMOYUTCS, a CBETOAMOAHLIA MAAUKATOP
Pa6oTa 6ynet nmeTb kpacHoe cBeyeHue. [NonHoe oTknoYeHne pyHKUMM NPOUCXOAUT TOJSTBKO
nocre NepBoro nycka anektpoasuratens. MNepen nocnegylowmmMm nyckamm (HopmanbHBIMU
WUNM MOBTOPHbIMK MOCIe aBapUMHbLIX)  KOHTPOSb COCTOSIHUSI KOHTAKTOB MYyckaTens Wnu
KOHTaKTopa He BedeTcsl, BHyTpeHHee pene ynpaeneHus K1 Bkno4vaeTcs U CBETOAMOAHLIN
nHavkatop Pa6oTa 3aroputcs 3eneHbIM LLBETOM.

11.1 PaboTta B py4HOM pexume

Ana paboTbl B py4HOM pexume HeobBXoAMMO yCTaHOBUTb nepekitoyvatens S2 | (pUCyHKM

6a,66) B nonoxeHve “ P “ M HaxaTb KHOMKY Mycka anekrtpogsuratens’ S1. Ha
3anporpaMMMpoBaHHOE BPeMsi Nycka OTKIIoYaeTCcs 3BEHO 3aLuTsino 610KUMpoBKE poTopa.
Mpwu NCNpaBHOCTH anekTpogsuraTens CBETOANOAHBIN NHAMKaTop

Harpyska/leperpyska 3aroputcs 3erneHbiM LUBeTOM. B pexume ‘UHOMKaALMM  MOXHO
NOCMOTPETb 3HAYEHNA TEKYLLMX NapamMeTpoB No TOKY, HANPSXXKeHWIo, YacToTe, TemnepaType

(ecrnv nogknitoYeH JaTynk) M nocnefHee 3HayYeHWe  U3MEPEHHOro COrpOTUBIIEHUSA
n3onsaumnn nepen Nyckom, Kak onvcaHo B pasgene 9.

Bo Bpemss paboTbl anektpogsuratenss pefne MNOCTOAHHO KOHTPONUpyeT YpPOBHU
npoTeKkarLwmx gasHbiX TOKOB, aCUMMETPUIO TOKOB OTHOCUTENbHO CpedHero npoTekarLero
TOKa, TOK YTEYKM Ha KOpMyc, n3mepseT TemnepaTypy anekrpoasurarens (npy nogkno4eHHoOM
AaTyvKe) 1 cpaBHMBAET C NOporamu NPOrpamMMHbIX HAaCTpPOEK.

Mpn oBHapyxeHun HEeCOOTBETCTBUSA! U3MEPEHHBIX YPOBHEW MoporamM HacTpoek,
BKMNIOYaeTCsd COOTBETCTBYKOLAA Murawowas WHAUKaUuMS U COOTBETCTBYHOLWMNA Tanmep
3aflep>XKn Ha oTKMoYeHue. Npun neperpyske rno ToKy Takke 3aMblKaloTCA KOHTaKTbI

BHYTpeHHero pene neperpyskn K3.4klo okoHYaHMW 3anporpaMMMpoOBaHHON 3a4ePXKKM MO
BpeEMEHU 1 NpoaOoSmKaoLWEeMCs NpeBbILUEHNN NOPOora;HaCTPONKN, pa3MbIKaloTCA KOHTaKTbl 1-2
n 3-4 (KkoHTakTbl 4-5 — 3amkHyTCHA) BHYTpeHHero pene ynpaeneHus K1, 3saxuraerca
COOTBETCTBYHOLLNA CBETOANOLHBIA/UMHONKATOP  aBapun, 3aMbIKalOTCA KOHTaKTbl BHYTPEHHEro
perne asapum K2, a BHyTpeHHero pene neperpy3km K3 — pasmbikalotca. KaTtywka
9NEeKTPOMarHUTHOroO  nyckaTens ». anekTpoaBuratenda obecTtouvMBaeTcsas W ABuraTenb
oTkntoyaeTcs. MNMpu obpbiBe ha3 TanMep 3a4epKKM He BKIKOYAEeTCH, pa3MblKaHWe KOHTaKTOB 1-
2 n 3-4 (3amblkaHMe KOHTaKToB 4-35) BHYTPeHHero pene ynpasneHus K1 n oTknoyeHue
anekTpoaBuraTens npoucxogut vyepes 1 C.

Ecnn ypoBHM npoTekatowmx pasHbIX TOKOB, aCUMMETPUS TOKOB OTHOCUTESTbHO CpefHero
npoTeKalLero Toka C y4eToM rmcrepesnca Bo3BpaLLalTca K HOpMe 4O MOMEHTa OKOHYaHUSA
paboTbl COOTBETCTBYIOLWEro Tanmepar 3aepXKM Ha OTKMYeHMe, TO COOTBETCTBYHOLLASA
MuUramwasa MHANKaUNAa racHeT MU perne nNpoAoSKMT CBOK paboTy, He OTKMYas BHYTPEHHee
perne ynpaeneHus K1. Ecnu npoucxoaoumna neperpyska no TOKY, Pa3MbIKalTCA KOHTaKTbl
BHYTpPEHHero pene neperpy3ku K3.

[MoBTOPHBIM RNYCKafeKTpoABUraTensa nocrne aBapUMHOrO OTKMOYEHUS BO3MOXEH Mpu
BO3BpaTe TeKylUux napamMeTpoB B npefenbl 3anporpaMMMpPOBaHHbIX 3HAYEHUN C y4ETOM
rmctepesuca. [NoBTopHbIE NYCKM BO3MOXHbI 4O MCHEpnaHus 3anporpamMMpoOBaHHOrO numuTa
MOBTOPHBIX MYyCKOB, O 4YeM CBUAETENbCTBYET 3aropaHne CBETOAMOOHOro WHAMKaTopa
OrpaHnyenme nyckoB. [lpy 3TOM MpPoOMCXOOMT 3anOMWHAHWE 3HAYEHUA KOHTPONMPYyEeMbIX
napameTpoB Ha MOMEHT nocrnegHen aBapuu, KOTOPble MOXHO MOCMOTPETb B pexume
nHanKauun, n pabora anekTpoasuratensa 6nokmpyetcs.

Ona copoca n pa3bnokMpPOBKU perie HEOO6XOAMMO HaXaTb U yAepXuBaTb HaXXaToW
B TEYEHUM 5-TW CeKyHA KHONKy <« Ha nepeaHen NaHenu UM OTKMOYUTbL NUTaHUe
pene. [lpy 3TOM NPONCXOANT BOCCTAHOBMEHNE KONMMYECTBA pa3peLleHHbIX MOBTOPHbIX MYCKOB
[0 N3HAYanbHO 3anporpaMMUpPOBaHHOIO 3HAYEHMS.

Ecnn B TeyeHun 30 MUH. KONMYECTBO MOBTOPHBLIX MYCKOB, CBSA3aHHbLIX C aBapUWUHbIMU
OTKIIOYEHNAMN NO  KAKOMY-NIMOO M3  KOHTPONUPYEMbIX MNapameTpoB He  [OCTUrMo
paspeleHHoro Konuyectea (orpaHU4YeHMe MYCKOB He HacTynuno), TO Toraa npoucxoauT
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BOCCT@HOBMNEHME  M3HayanbHO  3arnporpaMMMpPOBaHHOIO  KONMMYEecTBa  pa3peLleHHbIX
MOBTOPHbIX MYCKOB.

[Myckn onexkTpoaBuratensa rnocre py4vyHOro OTKIYeHUs (He aBapunHOro, a \.no
HeobxoaAnMOCTN) NOBTOPHLIMU HE CHUTAIOTCH U UX YYeT He BeJeTCs.

[nga ocTaHOBKM anekTpoasuratens HeobxoAnmo HaxaTtb KHonky S3 (puCyHku 6a,66). B
MHTepBanax Mexay nocrneayrlwmnumMm nyckamum npou3BOAUTCA OLEHKa KOHTPOMUpYeMbIX
napameTpoB MO HaMNpPsXXeHU, COMPOTUBMEHUIO U3ONAUUWU, HanMuua 3aliunaHus KOHTaKTOB
nyckatensa wunu KoHTaktopa. B criyyae BbIxoga ux 3a npegens OOMYCTUMbIX 3HaYeHUN,
ceeToanodHbln nHavkatop PaboTa 3aropaetcd KpacHbiIM LBETOM, BHYTpeHHee pene
ynpaeneHus K1 oTknoyaeTcs n 6rokvpyeT BKIOYEHWEe anekTpoasuraTens.

11.2 PaboTta B aBTOMaTU4YECKOM peXMMe

PaboTa 3BeHbeB 3aluUTbl AnekTpoaBUratens B aBTOMATMYEeCKOM peXume aHanormyHa
pabote B pyyHOM. [na paboTbl B aBTOMATUYECKOM peXrMe HeobXoAMMO YCTaHOBUTb
nepekntoyvatenes S2 (pucyHkn 6a,66) B nonoxeHue “ A “. [locne nogauv NUTaHUA Ha pene u
OTCYTCTBUN aBapUNHbIX 3Ha4YeHun KOHTPOSIMpyeMbIX napameTpos, yepes
3anporpaMmMMpoBaHHOe BpeMsi 3afepXKu [0 NepBoro nycka, BHyTPEHHee pere ynpaBneHus
K1 3amkHeT cBou KOHTakTbl 1-2 u 3-4 (4-5 — pasoOMKHET) W BKMOYUT dneKTpoaBuraTens.
CeetoamogHbin uvHankatop  PaboTa 3aroputcs 3efieHbiM uBeToM. Ha Bpema nycka
aneKkTpoaBuUraTenst OTKMYaeTCsa 3BEHO 3alLmThbl NO GIIOKMPOBKE poTOpa.

Ecnn  ucnonb3yeTcd BHelwHee ynpaBfieHWE, TO BKOYEHWE BHYTPEHHero perne
ynpaeneHus K1 n nyck anekrpoasuratens npou3ongeT npu oTCYyTCTBUM aBapUMHbIX

3HaYeHUN KOHTPONUPYeMbIX MapaMeTpoB Yepe3 3anporpamMMpoBaHHOE BpeMs
3aJepXKn OO0 NepBoro nycka nocrie 3amblkaHna KoHTaktoB 10 — 11 pasbema XP4 B uenu
BHellHero ynpaseneHuda. [lpu nocnenyloLmnx fAyckax. anektpoasuratens npu 3amMblkaHUK
koHTakToB 10 — 11 paszbema XP4 3agepku no'BpeEMEHN HE NPOUCXOOUT.

Mpwn NCrpaBHOCTH anekTpoasurarens CBETOANOLHbIN NHOMKaTOpP
Harpyska/leperpyska 3aroputca 3efneHbiM LBETOM W B pPEeXMME WHAOMKALMM MOXHO
NOCMOTPETb 3HAYEeHUA TeKyLLUMX NapaMeTpoB MO, TOKY, HarnpshkKeHWto, YactoTe, TemnepaType
(ecnu nogknioveH gatyunk) u/nocregHee 3HadYeHue M3MEPEHHOro COMPOTUBMEHUSA M30NSLMM
nepepn nyckom, Kak ornvcaHo B'pasgene 8.

Bo Bpema paboTbl »anekTpoaBuUrateénsa perne MNOCTOSHHO KOHTPOSMPYET YPOBHM
npoTeKkarLwmx gasHbiX TOKOB, aCUMMETPUD TOKOB OTHOCUTESbHO CpedHero npoTekarLero
TOKa, TOK YTEUYKN Ha KOpnyc, U3MepseT TemnepaTtypy anekrpoasuratens (npyv NogKIYEHHOM
AaTyvke) 1 cpaBHMBAETIC Noporamn NPOrpamMMHbIX HACTPOEK.

Mpn oGHapyxeHuu HEeCOOTBETCTBUA W3MEPEHHbIX YPOBHEW MoporamMm HacTpoek,
BKMNOYaeTCsd COOTBETCTBYIOLWAA Murarwowas WHAUKaUuMS U COOTBETCTBYHOLWMKA TanMmep
3aflepXKn Ha . oTKrnodeHue.  [lpu neperpyske Mo TOKY TakkKe 3aMblKaloTCA KOHTaKTbl
BHyTpeHHero ‘pene neperpy3kn  K3. 1o okOH4YaHWM 3anporpamMMpoOBaHHOW 3a4epXXKu Mo
BPEMEHN N NPOAOITKAKLLEMCS NPEBbILIEHNN NOPOroB HACTPOMKM, Pa3MbIKalOTCH KOHTaKTbl 1-2
n 3-4 (KOHTakTbl 4-5 — 3aMblkaloTCs) BHYTpeHHero pene ynpasneHus K1, 3axuraercs
COOTBETCTBYHOLLMIN CBETOAMOAHBIA MHANKATOP aBapwun, 3aMblKalOTCA KOHTaKTbl BHYTPEHHEro
pene /aBapun K2, "a. BHyTpeHHero pene neperpy3km K3 — pasmbikatotca. KaTtywka
9NEeKTPOMarHMTHOro . ‘NyckaTens  anekTpogsuratena obecTtouvMBaeTcsas W [BuraTenb
oTKIMtoyaeTcs. Mpu 0bpbiBe ha3 TanmMep 3a4epKKM He BKIKYaeTCH, pa3MblKaHWe KOHTaKToB 1-
2.1 3-4 (3aMblkaHMe KOHTakToB 4-5) BHYTpPeHHero pene ynpasneHus K1 n oTknioyeHue
aneKTpoasurarens npomcxoaut vyepes 1 c.

Ecnu ypoBHM KOHTPONMpPYyEMbIX NapaMeTpoB, BbilleAwnX 3a NOporn HacTpoek, C y4eToMm
rmctepesuca, BO3BpalLaloTCa K HOpME OO0 MOMEHTA OKOH4YaHus paboTbl COOTBETCTBYHOLLEIO
TanMmepa 3aflepXKKM Ha OTKMNOYEeHMEe, TO COOTBETCTBYHOLWAA MUralowas MHOMKaUMSA racHeT u
pene npoaosmkaeT cBo paboTy, He OTKN4Yas BHyTpeHHee pene ynpasneHus K1. Ecnu
npovcxofmna neperpyska no TOKY, pas3MblKaloTCA KOHTaKTbl BHYTPEHHEro perne neperpysku
KS3.
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[MoBTOpPHBI MyCK anekTpoasuratensa nocrne aBapUMWUHOIO OTKMOYEHUS BO3MOXEH [pu
BO3BpaTe TeKyLMX napamMeTpoB B npederbl 3anporpaMMUPOBAHHbLIX 3HAYEHUN C YHEeTOM
rmctepesmca. OH NPOMCXOAUT aBTOMAaTMUYECKM, @ KONMYECTBO NMOBTOPHbLIX MYyCKOB OrpaHUYeHO
3anporpaMMMpOBaHHbIM 3Ha4YeHneM. Korga aToT nMMUT ncuepnax, 3aropaeTcs CBeT0ANOAHBIN
nHankatop OrpaHMYeHue MycKOB U NPOUCXOANUT 3anOMUHAHME 3HAYEHU KOHTPOIMPYEMbIX
napamMeTpoB Ha MOMEHT nocrnegHer aBapuu, KOTOpble MOXHO MOCMOTPeTb B hpexvMe
nHaunkaumm, n pabota anekTpoasuratens 6roknpyeTcs.

[nsa cbpoca n pasbnoknpoBaHusa pene HeobxoaMMo Ha 5 cekyHA/HaxaTb U yAepXmBaTb
Ha)xaTon KHOMKy <« Ha nepegHen naHenu unm OTKIMoYUTbL NUTaHve pene. Ecnn B TedeHun 30
MWH. KONMYECTBO MOBTOPHbIX MYCKOB, CBSA3AHHbLIX C aBapUNUHBbIMWU OTKIKDYEHUSIMU MO KakoMy-
nMbo M3  KOHTPOMMpYeMblX MapamMeTpoB He [OCTUIMO  paspelleHHOro  Konuvectsa
(orpaHnyeHne nyckoB He HACTynuno), TO Torda NpPOUCXOAWUT BOCETaHOBIIEHWe U3Ha4YanbHO
3anporpaMMMpOBaHHOIO KONMYECTBa paspeLleHHbIX MOBTOPHbLIX MyCKOB.

[na ocTaHOBKM anekTpoaBuratens HeobxoauMo HaxaTb KHOMKy S3. (pucyHku 6a,66),
NMEIOLLYI0 MEXaHUYECKYI0 CaMOBITOKMPOBKY HaXxaTus.

12 TEXHUYECKOE OBCITY>XUBAHUE

Mepuognyeckn ocmaTpuBaTb COCTOSIHME KAEMM [AOn9 BHELWHUX MOAKIMIOYEHUN, He
aonyckatb MX 3arpsi3HeHus, yoandatb Mbib C Kopnyca pene n 0cobeHHO C TOKOBeOyLLMX
yacTen NOACOEOMHEHHbIX NPOBOAOB, MPOBEPATb HAOEXKHOCTb WX KPEenmeHust K KNnemMMHOW
KONMoAKe M B MOAKMNi4YaeMbixX pasbemax. [1pu HeobxoaumocTu, ykasaHHble geTanu crnegyet
OYMCTUTb OT CreaoB KOPPO3UM N NOATAHYTb BUHTBIKPENIEHNA NPOBOAOB U Pene.

OovH pa3 B Tpu roga PekOMEHOYETCA MPOBEPSATb TOYHOCTb M3MEPEHUs perne no
HanpsHKeHUo, TOKY U COMPOTUBIIEHUIO N30NALMM HA COQTBETCTBME JaHHbIM, NPUBEAEHHbLIM B
pasgene 3.

13 KOMIMJEKTHOCTb

B komnnekT noctaBku BXOANT:

Pene sawmtel geuratend PO =02, ......... 0 1 wr.
PYKOBOACTBO MO AKCIYATALIMM Lot st et caeeneeeee e ateee e aeeee e e ateaeeaaeaens 1 wr.
AaTumk TeMNepaTyPbIi(iIPU 3AKABE) . i tie ettt ee e eae e eaennns 1 wrT.

14 TAPAHTUN N3ITOTOBUTENA

N3rotoBuTenb rapaHTUpyeT cooTtBeTcTBue pene TY Y31.2-22965117-009-2008 nipwn
cobntogeHnn noTpebnTenem yCnosun TpaHCNoOPTUPOBAHUSA, XPaHEHNS 1 IKCnyaTaumm perne.

[[apaHTUWHBLIN CPOK JKCAMyaTauuwn pene - 2,5 roga B npegenax rapaHTUUHOrO Cpoka
XpaHeHUs co AHA BBOAa. perne B aKcnnyatauuio.

[apaHTUWHBIN CPOK XpaHeHus - 3,5 roga oT AaTbl U3roTOBIEHUS pene.

15/TPEBOBAHNA BE30OMNACHOCTU

KoHcTpykumss pene obecneunmBaeT 6e3onacHoCTb 06CRyXuBaHWS B COOTBETCTBUMM C
FOCT 12.2.006-75 n aBsnsetca noxapobesonacHon. Mo cnocoby 3awmTbl OT MOPaXeHus
N1EKTPUYECKUM TOKOM pene cooTBeTcTBYHOT knaccy 0 no NOCT 12.2.007-75.

OKcnnyatayms n obcnyxvmBaHue pene paspeluaeTcd nuuam, npowenwnm cneynanbHyo
NoAroTOBKY M 03HAaKOMUBLLMMCS C HACTOSLLMM PYKOBOACTBOM MO SKCMyaTaunm.

CteneHb 3awmtbl obonouvkon pene — IP 40 [OCT14254-96, cteneHb 3awuThbl
KOoHTakTHbIX BbiBogoB — I[P 10 TOCT14254-96.

Ha kmemmax perne mMmeroTca onacHble AN XU3HW HanpsbkeHUsl, NO3TOMY MOHTaXHble,
PEMOHTHbBIE W NpodunakTudyeckne paboTbl C pene u anekTpogsurateneMm Heobxoanmo
BbINOSHATL B 06€CTOYEHHOM COCTOSIHUN.
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KHonka “CTOIN” B cxeme ynpaBreHua aApurateniem rnpu aBTOMaTUYECKOM " pexume
paboTbl OMMKHA MMETb MEXaHMYECKYH0 CaMOBITOKMPOBKY HaXaTus.

K pene Heob6xo4Mmo NOAKNOYMTL 3aLLMTHOE 3a3eMIIEHME.

BHUMAHMUE: BE3 SAWLUTHOIO 3A3EMJIEHUA QKCIIYATUPOBATb
3AMNPELLAETCA !

3anpeLleHo CHUMaTb 3aLUTHbIN KOXYX C pere U BKITloYaTb ero CO CHATLIM KOXYXOM.

16 XPAHEHUVE N TPAHCMNOPTUPOBAHWE

Pene B ynakoBke npeanpuaTUA-nU3roToBUTENS OOMKHbI XPaHUTBCA B OTansiMBaeMbIX U
BEHTUIIMPYEMbIX XpaHunuwax npu temnepatype ot nnoc 5 go nnoc 40°C 1 oTHOGUTENBHON
BNnaxHoctn He 6onee 80 % npu TemnepaTtype nnoc 25 °C _npu, OTCYTECTBUM B BO3ayXxe
arpeccuBHbIX MpUMecen.

YcrnoBus xpaHeHnsa pere, BMOHTUPOBAHHbLIX B annapatypy, He OOMKHbl OTnu4aTtbCca OT
yCroBUI 3KcnnyaTaunmn.

Pene B ynakoBke npeanpuaTUA-U3roTOBUTENA MOXHO, TPaHCMOPTUPOBaTbL KPbITbIM
KENe3HOOOPOXHbIM UM BO3QYLIHbIM  TpaHCMOPTOM 6e3" OFpaHMYMEHNs  pPacCTOSHUS.
ABTOMOGUNBHBIM TPAHCMOPTOM — MO AOpOoram ¢ accanbTOBbIM NOKPLITUEM, HA pacCTosHME A0
200 Km, no BynbbKHBIM U FPYHTOBBIM AOpOoraM - Ha paccrosaHune Ao 50 kM, co ckopocTteto  go 40
KM/4, C OBLLMM YMCNOM neperpys3ok ¢ O4HOro B1aa TpaHenopTa Ha gpyron He 6onee OByX.

Mpy 3TOM ynakoBaHHble pefie AO0MKHbl ObiTb 3aWULLEHbl OT HENoCpenCTBEHHOro
BO34€eNCTBUA CONTHEYHOM paguaumm n aTMOChepHBbIX 0caaKos.

Pene, npegHasHadeHHble AONS NpAMOro 9KernopTa, B cheuuarnbHOM YMNakoBKE MOXHO
TPaHCNOPTMPOBaTb MOPCKUM TPaHCNOPTOM Ge3 OrpaHnvYeHust pacCTosHMs C cobrnogeHnem
yKa3aHHOW BbllUe 3aLNTbl OT BO3AENCTBUS KIMMaTUYeCKUX. (0aKkTOPOB.

[Mpn TpaHcnopTUpoBaHUK pere B YCIOBUSAX;OTINYAIOLMNXCA OT YCNOBUW SKCNsyaTauuu,
OHW AOSMKHbI BbITb CHATHI C Pa3beMOB, YakoBaHbl B YNAKOBKY NpeanpuaTUs-m3roToBUTENS U
3almLLeHbl OT BO3AENCTBUS KIMMaTUYeCcKUX pakTopos.

17 CBEOEHMA OB YTUIWUIALNA

lMocne oTkasa pene (He Noanexawlero PeMOHTY), a TakkKe OKOHYaHUSA Cpoka Cryxobl,
ero yTUnm3npytor.

OcCHOBHbIM  MeTOOOM  wyTunuMsaumm aBnsieTcs pasbopka pene. [llpu  pasbopke
uenecoobpasHo pasgensatb maTepuansl Ha rpynnbl. 3 coctaBa pene nognexaT yTunmsaumm
YyepHble M LUBETHblE METasbl, NacTtMacchl. YepHble MeTanmbl Npu yTunusaumm Heobxoammo
pasfensitb Ha cTarb KOHCTPYKUMOHHYK W 3NEeKTPOTEXHUYECKYID, a LBETHble MeTannbl — Ha
Menpb 1 crnnaBbl HA Me4HOMOCHOBE.

YTunusaums OoimkHa MAPOBOAUTLCA B COOTBETCTBUM C TPEOGOBAHUSIMU pErvoHasnbHbIX
3aKOHOOATENBCTB.

18 CBVOETEJIbCTBO O MNPUEMKE

Pene POU-02 . npoBepeHO no nporpamMme  MNpUeMO-COATOYHbIX  WUCMbITaHUN,
cootBeTcTBYyeT TY ¥31.2-22965117-009-2008 1 npM3HaHO rogHbIM K SKCnslyaTauumu.

KoHTponep [ata
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MpunoxeHune A
(o6s3aTenbHoOE)

3anucb 0603Ha4YeHns pene npu 3akase U B JOKYMEHTaUMUW ApYyroro n3aenus

B 3akase Ha pene AomkHO 6bITb yYKka3aHo:

HanMeHoBaHune 1 Tun pene,

KnnMmaTn4eckoe NCnoJIHEHNE U KaTeropmsa pa3mMeLleHnd;
HOMUWHanbHOE HanpdaXeHne n 4acTtoTa,

Hannyne gaTtymka temnepartypbl;

HOMep TEXHUYECKUX yCJ'IOBVIl7I.

Mpumep 3anncu obosHayeHns pene PAL - 02 BbicTynatowero NCnonHeHNd nNpu 3akase u
B AOKyMeHTaumm gpyroro n3genuna 6e3 gatymka remnepartypsl.

«Pene 3awmntbl geuratena PAL -02 - 1 Y3, 220 B, 50 Iy,

TY ¥31.2-22965117-009-2008».

Mpumep 3anucm obosHaveHns pene PAL -02 yTonneHHOro NCROMHEHNS Npu 3akase 1 B
AOKYyMeHTauuu apyroro nsgenus ¢ 4at4MkoMm Temnepatypsbl.

«Pene szawuntel guratens POL -02 — 2 Y3, 220 B; 50 'y, ¢ gaTymMkomMm TemnepaTtypsl,
TY ¥31.2-22965117-009-2008».
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MpunoxeHune b
(pekomeHgyemoe)

MprumepHasa cxema KOMOMHMPOBAHHOTO ynpaBreHust Heckonbknmm pene PALL— 02

M1 - ocHosHOU,

A <
B M2 - pesepeHbil,
c M3 - dybnupyrowuli
N A1
F1 \V N % St _ PASPEUIEHWE
— FAL - 02 ens0TE
| — M3onsuus 12|2-a cmyn. SA2
| o e H
10| O6wwuii

1
2
3
Hanpsx A | 4 ——1 9 |Tepeapyskal
Heiimpanb | 5 7 S Tepezpysxal
6
7
8
9

;1_—17 v %_|

Bxod IC Asapus
Boixod IC
Bxod IB

Asapus

8

7

6
C 5| Paboma
T 4 | Paboma

3

2

1

«PYYHOM

«BLIKIT 70
CABTOMATS]

Bbixod 1B

K.
Brxod 1A |10 L5 Pasoma
K1.2 Boixod IA |11 b o— Paboma
SNKT
sB1 Sawum. 3a3.|12 Paboma
«[TYCK» M1 XT1 XP4

A
B
C
N A2
Hamuuk
1 b\ St P 02 HedocmamoyHoll
—i AL - npoussodumensHocmu
| —] “sonauus | 1 12| 2-8 cmyn. ITTT 7T
A\ 3 70 06wl : I
Hanpsax A | 4 — 9 |llepeepyskal < ——————— !
®3}-\#3.1]
SA Heiimpans | 5 8 |lepezp
. Bxo0d IC 6 — 7| Asapus
= -Nie s
5 § Boixod IC |7 6| Asapus
ie Bxod I8 |8 ] 5| Paboma
s 2 Boixad 1B | 9 "\ 4] Paboma
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I
A
B
C
. A3
F1 \_A\_A\ S1 PAL- 02 «PA3PELIEHVE
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| — Msonsuus | 1 12| 2-a cmyn. SA2
N G R 3 10| 06wl
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Heiimpanb | 5 s 8 | Mepezpysxal
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7 ovs e\ I I
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Boixod 1A |11 | . — 2| Paboma
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MpunoxeHne B
(o6s3aTenbHoOE)

Tabnuua B.1 - lNepeyeHb pexnmos NnporpaMmmmpoBaHuns

@ PEACIC’

Pexnm HanmeHoBaHne napameTpa Ananason i G
P P 3HaYeHWil 33804~ | hakTK-
ckad YeCKu
0 KoadhpmumneHT TpaHchopmaumnm (1...200) 1
1 HoMunHanbHbIN TOK anekTpoasuraTens
npu KoadpuruymneHTe TpaHchopmMaumnu:
(1...2) | (1,00...9,99)A | 5,00 A
(3...20) | (3;0...99,9) A
(21...200) | (21...999) A
2 HoMunHanbHbIN TOK 2-1 CTYNEHN
anekTpoasuratens npu KoapuuneHTe
TpaHcdopmauun: (1...2) | (1,00...9,99)A | 5,00A
(3.420) | (3,0...99,9) A
(21...200) |». (21...999) A
3 KpaTHOCTb neperpysku (1,1...6,0) 2,0
4 MunHUManbHbIA TOK 3neKkTpoaBuraTenst (20...80)% 50%
5 [nana3oH acuMmeTpumn TOKOB (20...50)% 20%
6 Tok yTeuku (5...10)% 10%
7 ConpoTtneneHne nsonsummn (0,2...1,0)MOm | 0,5 MOm
C MakcumansHasa Temnepartypa (40...100) °C 50 °C
d KonnyecTtBo NOBTOPHBIX MYyCKOB (0...100) 4
E 3ajepxka fo nycka (1...30) c 2c
F Bpems nycka (1...300) c 1c
0. Bpemsa oo noBTOpHOro nycka (1...120) c 5c¢
1. 3agepikka no MUHUMaribHOMY TOKY (1..250) c 5c¢
2. 3apepkka no 6r1o0KMpPoBKE poTopa (0,5...10,0) c 10c
3. 3agepxka no acMMMeTpun (1..120) c 5c¢
5. Bpewms BkrueHna pene K3 (1...30) c 1c
6. Bpewms Bbikntovenus pene K3 (1...30) c 1c
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Mpogomxkenne Tabnuupbl B.1

HacTtponka
Pexum Pas- HaumeHoBaHue napameTtpa Rnanason
psL P P 3HAUEHWI 3aBOg=|. bakTu-
ckag Yecku
CT | OyHKUMSA KOPOTKO3aMKHYTOro poTtopa BKIN / OTKI BKN
7.1 ¢cp KOHTpOnb MMHMManNbLHOro Toka BKI / OTK BKR
KoHTponb conpoTtueneHns
Mn BKI / OTKN BKIN
n3onsuum
s CcT | KoHTpornb 3anunaHns KOHTaKTOB BKM / OTKA BKN
=)
2|8 | ©P KoHTponb TOka yTeuyku BKI / OTKN BKI
> ’ )
HKUMS UMNYNbCHOMO pexuma pene
© Mn YHKL y P P BKM / OTK oTKN
neperpysku K3
CT | 2-9 CTyneHb anekTpoasuraTens BKI1 / OTKN OTKN
9. | cp | He 3agencrBoBaH — — —
Mmn | He 3agencrtBoBaH — — —
A. — | OBbHyneHune cyeTymnka MmoTopecypca 000 111
[MpumeyaHue - L/ - PYyHKUNSA BKNOYEHA, /7 - PYHKUUA OTKITHOYEHa.
| A
[MycKoBOW TOK
Tok neperpysku
|6r|0|<. potopal ~— ~— T~ |~ .~ —\ — — — —
Pabounii Tok
o= —F=—————\——|]—— Tok xornocToro

IMl/IH. [

xopaa

»

[lyck Bpems nycka

A

Cton 'T

PucyHok B.1 - [lnarpamma COOTHOLLEHNI YPOBHEN 3anporpaMMmnpOBaHHbIX U
npoTeKarLMX B afieKTpoaBUraTesie ToKoB
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Tabnuua pekoMeHAyeMbIX 3aMeH perne

PEJIE BPEMEHU

3ameHsiemoe

pene PEACIC® 3amensiemoe pene | PEACIC® 3ameHsiemoe pere PEACIC®
2 PBM PBLI-03-2 PB 19, PCB 01-1 BI-68, BI1=76M
BJ1-34, BJ1-56 BN-81 PB 215, PB 225, BN-101A PCB 01-3 BJ1-81, BC-43
BJ1-36 BJ1-59 PB 235, PB 245 PCB 01-4 BN-76M
BJ1-40 BJl-41 BN-65, BJ1-78A, PB 217, PB 227, BN-102, PCB 01-5 B1-65
’ BJ1-78M, B-164 PB 237, PB 247 BN-73M PCB 13 BJ1-104
BJ1-43...BJ1-49 BI-63...BJ1-69 PB 218, PB 228, BJT-100A PCB 14 BJI-101A
BJ1-56 BN-81 PB 238, PB 248 BJ1-64, BJ1-66,
BC-10 BC-43 PBM 12, PBM 13 BN-104 PCB 15-1,PCB 15M-1 | BJ1-68, BI1-69,
PB 01 BI1-69, BIT-76M I1348 12, PB 13, PB BI1-64, BI-66, PCB 16-1, PCB 16M-1 BN-161, BN-162
BN-79M PBIM 72-3121, BJ1-68, BJ1-69, PCB 15-2, PCB 15M-2 | BN-73A, Bl-
PB 03 BN-101A PKB 11-33-11, BJ1-76A, PCB 16-2, PCB 16M-2 | 73M, BJ1-102
B-103 PKB 11-43-11, BN-76M, PCB 15-3 BN-65, BI-78M,
PB 03 + PH 54 BJ1-103A PCB 18-11, BJ1-161, B-164
PB 112, 3B 112 PCB 19-11 BJ1-162 PCB 15-4, PCB 15M-4
PB 128, 3B 128 BI1-100A PBIM 72-3221, BI-73A PCB.16-4,PCB 16M-4 BIl-67
PB 130 B1-64 PKB 11-33-12, BJ'I-73I\/I, PCB15-5 BN-75M
PB 113, 3B 113, PKB 11-43-12, B/1-102 ' PCB 16-3 BI-59, BJ1-159M
PB 123, 3B 123, | BJI-102, PCB 18-12, 19-12 PCB 17-3 BN-81
PB 127, 3B 127, | BJI-73A, PBI 72-3122, BJ1-54, PCB 17-4 BC-43-3
PB 133, 3B 133, | BJ1-73M PKB 11-33-21, BJ1-75A, PCB 18-13 BJ1-100A
PB 143, 3B 143 PKB 11-43-21, BI-75M, PCB 18-23, PCB 19 BN-101A
PB 114, PB 124, BM1-102, BNI-73M PCB 19-31 BJI-161 PCB 160 BN-65, B1-78A,
PB 134, PB 144 PBT 1200 BC-43 BN-78M, BJ1-164
PB 132, 3B 132, ) PIMB 01 ) PCB 260 BI1-100A
PB 142, 3B 142 BI1-100A PIB 58, 69T BII-108 PCB 255 BN-101A
PB 15 BN-81 PPBI1-1 PBLI-03 TAT BN-159
PENE HAMNPSXEHUA
3aM;:f_:2M°e PEACIC® 3amensiemoe pene/| PEACIC® 3ameHsiemoe pene PEACIC®
PCH 12 HJ1-8, HJ1-18-1 PH 53, PH 153, PH 54, PH 154,
PCH 14, PCH
15, i PH 73; PCH-12 HI-6, HI-6A. PCH 18, HI-7, HIT-7A,
; _ - | HJI-8, HI1-18-1,
PCH 50-2 G ETET PCH 50-4, PCH 50-7, | HII-8, HIl-18-2
PCH 16, PCH
17, HII-5 OH 524, 3H 526 OH 528, 3H 529
PH-58 PH54 n PB03 BN-103A
APOMEXXYTOYHbIE PENE
3aM;:f_:2M°e PEACIC® 3ameHsiemoe pene | PEACiIC® 3ameHsiemoe pene PEACIC®
[106,119-36. 11 | pon20 PM17-4, -5 N3-41 P 252 N2-45
PM 8, P9 N3-46 PIMT18-1, -2, -3 Nna-44 P 255 Nna3-42
P11, P12 P 18-4, -5, -6, -7 | M3-45 PI 256 Nna3-45
MKY 48, M3-21 Pr18-8, -9, -0 Nn3-45 P 258 na-44
Pry2-36 na-40 PM 20 P3rl-20 PMT 100 P3ri-20
P 16-1 PM 21M Pari-21 P3M 25 MNn3-40, N3-42
PM 16-2, 43, 4 na-42 PM 23, PN 25 Nna3-40 P3I1 36 Ma-40, N3-42
P 16-5,7 na-40 PM 221, 222, 225 | N3-41 Pamn 37 M3-44, N3-45
PM 1741 na-41 P 232, 233, 254 | M13-42 Par 380 Nn3-46
PM17-2, -3 Nna3-43 P31 96 Nn3-44, N3-45
PENNIE KOHTPOJISA ®A3 PENE TOKA PENE 3ALWWUTbI OBUTATENA
33M:::_::M°e PEANACIC® 3amensiemoe pene | PEACIC® 3ameHsiemoe pene PEACIC®
PO®-11, -12,-
13 Ef-11, -12, -13 PCT 11, Y30T3-2Y,
ENl-8, EN-10 EN-11 PCT 13, Al-1 P333-6,
PCH-25M EN-11 PCT 40-1 P30-1, POL-01
PCH-26M EN-12 PT3 51 AJl-4 P30-3M,
PCH-27M EN-13 P3ay
43
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Tabnuua pekomeHAyeMbIX 3aMeEH perie U YCTPOMUCTB ANsl SHePreTUKu
Ha usgenusa npoussoacTsea PEJICiC

YCTPOUCTBA PEJIEAHOWN 3ALUTbI U ABTOMATUKU

PEACIC™ 3ameHsieMble aHanoru
P31-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P31-01.02 Y3A-10A.2, MP3C-05M
P30-01.03 Y3A-10A.2, Y3A-AT
P31-03.100 PCB0M2-1...8, PCBOM2M-1...8, Y3A-AT, 2 pene PT80, PT90, 2 penie PCBOM-1...5
P311-03.200 Y3A-AT, PCBOM2-19..21
P31-03.300 Y3A-AT, PC80M2-11...14, PC80M2M-11...14, , 2 pene PCBOM-6
YPY-3M, YPY-3M-C Mo 3 pene (PY-1, PY4-2, PY-3, PCT-11), SPAF 340
bLLIA-01 [ga Pl1-341 vnu nga PM-361
PENE BPEMEHU
OpaHouenHble pene MHorouenHble pene
PEACIC™| 3amensemble pene PEACIC|__ 3amensieMbie pene Pene AlB, cyTouHble nporpamMmmMHble
anes, | Poies omisoei2s, ||anem | PBO3 REACIGP| Sawermonsi pere
"9, ; ; -T9M PB215, PB225, PB235
BI-76M OB13, 38143, PB-01 BNI-103A [ PB 03 + PH 54 BN-101A | PB245, PCB255, PCB
PCB18-11, PCB16-2 BI1-68 PCB 01-1, 18-23 ’ ’
PB114, PB124, PB134, | [B/-76M__ | PCB16-2 BII-104, PBM-12, PBM- 13,
PB144 PB217, PB227 BI-81 BI1-56, PCB17 BN-104A | PCB 13
BN-102, PB 247 B1-82 PCB-01-3, BC-10-3 BN-108 PMB-01, PBI58
BN1-102A OB114, 3B124, 3B134, PB112, PB128, PB132, PBL-03 PPBM-1, 2PBM
BN-73M 9B144, 3B217, 3B227, B100A Egggg Eggzg PB228, PBM
9B 247 - , , . .
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14, BIl-83 3 i s o
PCB 160;PCB.260
PENE HANPSPKEHUS!
PEACIC™ 3aM::?12Mble PEACIC™ 3aM::};|1eeMble PEACIC™ 3aM::};|1eeMble
HI-6, PH 53, PH153,
HI-4 Do A e HI6A PCH 50-1 HI18-1 PCH50-6
HN6A-1 PH-53-60/
PCH 16, PCH 17 PH 54, PH154
HN-5 BOH 50.4 HI-7, HNTA ) 0o en s HN-18-2 PCH 50-7
HI-8, PCH12, "3 PCH 18, PCH HN-9 PH53+ PH54
HN-8A PCH50-6 50-7 HN-9A, HN-19 | PCH50-6 + PCH 50-7
MPOMEXYTOYHBIE PENE
PEACIC™ 3ameHsieMble pene
N3-40, N3-40A | P23, Pr125, PN 16-1, 5, 6, 7, PI116-1M, -7M, PAM36-11, PAM36-21, PAM1-36
na3-41 PR17-1,PN17-4, P A7-5, P1221, PM222 PM225, PAM37-13
NM9-42 P 16-2, PIT 16:3,P11 16-4, PA136-12, PAM136-13, PA136-14, P1255, P11232
N9-43 PN.17-2,PMN 17-3
N3-44 PR 181, PIT 18-2, P11 18-3 , PA37-111,PAM37-112, PAM37-113, P 251, PI 253, PA196
945 P 254, Pr1256, PI1 18-4, PT118-5, PT1 18-6, PI1 18-7, PI1 18-8, P11 18-9, PI118-0, PM118M
PAMN37-121, PAM37-221
N3-46,N9-46A. | PI1-11, PM1-12, PMI-11M,-12M, POMI38]]
PEJIE TOKA
PEACIC™ 3ameHsieMble pene
A1 PCT11, PCT13, PCT40-1, PCT11M
ANl-2 PT40, PT140, PCT40-3, PC40M
Al-3B PC40M2, PC40M2 + PB, 2 pene PT40, PT140, PCT40-3, PCT40-3 +PB
Al-4, All-4-1 | P3T51, P13 51.01
All-4-2 P3T51+ PB, PCT40-1B
All-5 2 pene P1-81, P1-82, PT-83, P1-84, PT-91, P1-92, PCBOM2M-1...17
44
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