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BHUMAHMUE!
Lo usyyeHusi pykoeodcmea perne He skro4ams!

HadexHocmb u dornzoseyHocmb persie obecrieyugaemcsi He MOJIbKO Kayecmeom
perie, HO U rpasusibHbIM CcObIoOeHUEeM pPexumMos8 U ycrio8ul 3dKCrlyamauyuu, rnosmomy
cobrrodeHue ecex mpebosaHul, U3/OXEHHbIX 6 Hacmosiwem pykosodcmee rno
akcrinyamauuu (P3), sensemcs o6si13amesibHbIM.

B ces3u ¢ cucmemamu4ecku rnpogodumbiMu pabomamu o coeepuieHcmeo8aHUIo
KOHCMPYKUUU U mexHosio2uu u320moersieHusi 803MOXHbI Heborsibuwiue pacxoxXo0eHUss Mexoy
pyKoeoOCmeoM Mo 3Kcrsyamauuu u rocmasnsemMbiM u3deniueM, He efusrouwue Ha
napamempbi U30esusi, Ha ycrogusi €20 MoOHmMaxa U aKcrsyamauyuu.

U30enue colepxxum 3r1eMeHmMbl MUKPO3IEKMPOHUKU, M03MOMYy rnepcoHasl OOJIKeH
npoumu crieyuarsibHbIl UHCMPYKMa)x U ammecmauyuro Ha rnpaeo 8bIrnosiHeHusi pabom (c
y4emom Heobxo0uMbIx Mep 3awumbl om g8o30elicmeusi Cmamu4ecko20 ariekmpuyecmesa)).

UHcmpykmaxx dosmkeH rnpoeooumscs 8 coomeemcmeuu ¢ delicmeyrouwuM 8 opeaHu3ayuu

r1os10)KeHUEM.
HanmeHoBaHue Penakuys [ata
BEpcun
Bepcusa Ne 0 OpurmnHanbHoe nsgaHue 09.11.10.
Bepcus Ne 1 MN3pgaHne ucnpaBneHHoe U A0NOSTHEHHOE 31.07.13.
Bepcna Ne 2 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe 23.06.16.
Bepcusa Ne 3 MN3pgaHne ucnpaBneHHoe U A0NOSTHEHHOE 29.12.16.
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1 HASHAYEHWE PEJIE

Pene 3zawwutel gsuratena PAOU-01-057 (nanee pene) ¢ unmgpoBOW HACTPOMKOW U

WHOMKaAUMEN KOHTPONMPYEMbIX MapaMeTpoB MpeaHasHayeHo Ans 3aluTbl

TpexdasHbIX

aCUHXPOHHbIX BbICOKOBOSIbTHbIX 6/10 KB anekTtpogsuratenen ot nocneacTBui:
- KOPOTKMX 3aMblKaHM (TOKOBas oTceyka);
- MeperpysokK Nno TOKy;
- ONOKMpPOBKM POTOPA;
- acummeTpun Harpysku (no gase A n C);
- paboTbl ¢ Hegorpy3kon (no d¢ase A n C);

- MpeBblllEHNA NUTAKOLWEro HanpsaXXeHna gBuratend,

- MOHWXEHMWA NUTAaIOLLEro HaNPsHXKeHUs ABuratens;
- OT 04HOMa3HbIX 3aMbIKaHU HA 3eMI1I0 MO TOKY HyneBow nocrneposaTernibHocTH (310);
- HernpasWIbHOro YepeaoBaHus gaas.

Pene

ocyLiecTensaeTt

KOMMYyTaLMio

ANEKTPUNYECKNX

uenem nNpu  OOCTUKEHUU

KOHTPONMPYEMbIMW NapameTpamMu onpedeneHHblX, NpeaBapuUTenbHO 3anporpaMMUpOBaHHbIX
ypoBHeW. DyHKUMOHarbHbIEe pasnnyms UCMONHEHUI pene npuBeaeHsbl B Tabnuue 1.

Tabnuua 1 — NcnonHenusa pene POL-01-057

HanmeHoBaHuve WcnonHeHus pene
napameTpa POLI-01-057-4 POL-01-057-5
OnepatunBHOE OpHodhasHoe, 100, 220 B OpHodhasHoe, 100, 220 B

HanpsbkeHne NuTaHns
perne (HoMWHarbHoe)

NMOCTOSIHHOIO UM NEPEMEHHOTO
Toka yactoTton 50 Iy,

NOCTOSIHHOIO NN NEPEMEHHOIO
Toka yactoTom 50 Iy,

KOHTpOSb NMHENHOTO
HanpsH>KeHUst N 4acToTbl
nUTaoLLEN ceTun
anekrTpoasuratens

HeT

3x100 B nepemeHHoro Toka 50 Ny

KoHTponb Toka
asuratens

a) no gase A n C, koHTpons 3lo
NPV NOAKMOYEHUN BHELLHETO
TpaHcgopmaTopa Toka HyrneBou
nocnegoBaTenibHOCTH

B) no paze AnC

a) no dpase A un C, koHTponb 3lo
npv NOAKMIOYEHNUN BHELLHETO
TpaHcdopmMaTopa Toka HyreBom
nocrneaoBaTefibHOCTU

B) no paze An C

Pene nmeeTt BO3MOXHOCTb OTKIIO4aTh AENCTBUE Crefyowmx QYHKLMN:

- 3aWuTy MO MakCcMMaribHOMY HaNPS>KEHWUIO;

- 3aWuTy NO MUHMUMASTbHOMY HaNPSKEHWIO;

- 3aWwmTy Mo XOrI0CTOMY/CyXOMYy Xoay;

- 3aWuTy N0 aCMMMETPUN TOKOB;

- 3awmTy no 6noKMpoBKe poTOpa;

- TOKOBYH OTCEYKY;

- 3aWwuTy OT 3aMblkaHUs Ha 3emnio 310;

- 3aWuTy OT HEMNpaBUIIbHOIO YepeaoBaHus gaa.

Pene koHurypupytoTca ons paboTbl B O4HOM U3 ABYX PEXUMOB:

1) koHTponb TokoB B hasax A, C u 3lo;

2) KOHTpoOnb TOKoB B pasax A u C.

OaHOBpPEMEHHO, KpOME 3alUTHbIX (PYHKUMIKA, pene MMeeT BO3MOXHOCTb MOHUTOPUHra
cneayoLwmnx napamMeTpos:

- noTpebnaemoro Toka no gasam (IA, IC) n 3lo unu Tonebko no cgasam (IA, 1C);

- HanpskeHusa (UAB, UBC, UCA) n yactoTtsl cetn (B PAL-01-057-5);

- BpeMeHun moTopecypca.

Pene wsrotaBnuMeBaloTCca B KIMMATUYECKUX UCMNOMHEHUsX Y kaTteropun 3 1o
FOCT 15150-69 pna nocTaBoK B palOHbl C YMEPEHHbIM W XONOAHbIM KNMMaTtoMm U B
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ncnonHeHnn T kaTteropum 3 no OCT 15150-69 gons nocTaBoOK Ha 3KCMOPT B pParOHbl C
TPOMNYECKNM KIMMATOM.

Pene moryT akcnnyaTupoBaTbCs B Cneayowmnx yCroBUsX:

- 3aKkpbiTble HeoTannMBaemble MNOMELLEHUs, T[Oe TemnepaTypa W BIIAXHOCTb
HeCyLLLeCTBEHHO OTNNYaKTCA OT TeMnepaTypbl U BMAaXXHOCTU OKPY>KatoLLLero BO3ayxa;

- guanasoH paboumx Temnepatyp Ans ucnonHeHuna ¥Y3: ot muHyc 40 go nntoc 55 °C;
ans ucnonHenua T3: ot muHyc 10 go nnoc 55 °C npu BbicoTe MecTHOCTU 0 2000 m Hapg
YPOBHEM MOpPS;

- OTHOCUTESNbHAs BMAaXHOCTb OKpyxarwlero Bosgyxa — Ao 98 % npu Temnepatype
25 °C (ucnonHenne Y3) n go 98 % npu temnepatype 35 °C 6e3 koHaeHcauuwu Bnaru
(ucnonHeHue T3);

- OKpyXarwllas cpefa He B3pbliBOONacHad, He coAepkaliasi TOKONpoBOASLIEN Nbinwn,
arpeccuBHbIX ra3oB 1 MApPOB B KOHLEHTpaUusaX, paspyLlaroLmx n3onsaumo n Metansb.

MexaHuyeckne BHelIHME BO3OEUCTBYHOLLME aKTopbl COOTBETCTBYKOT rpynne M7 no
FOCT 17516.1-90. Npwn aTom pene ycTonymsbl K BUGPALNOHHBIM Harpy3kam:

- B AwanasoHe 4yacTtoT oT 5 go 15 'y ¢ MakcumManbHbIM YyCKopeHueMm 3g;

- B AwanasoHe 4yacTtoT oT 15 go 60 'y ¢ makcumarbHbIM yCKOpeHueM 2g;

- B AgnanasoHe yactoT oT 60 go 100 Ny ¢ makcumarnbHbIM ycKkopeHuem 1g.

Pene BbigepxmBaoT MHOrOKpaTHbIE YAApHbIE Harpy3kn AnuTenbHOCTbO OT 2 Ao 20 Mc ¢
MakCcuMarnbHbIM yCKOpeHneM 3g.

Pabouee nonoxeHne B NPOCTPAHCTBE — BEPTUKAIIbHOE UM FOPU3OHTAaNbHOE.

2 TEXHUWYECKNE XAPAKTEPUCTUKU

Pene oTHOCUTCA K CTaTMyYeckum pene KOMOMHMPOBAHHOrO Tuna, C UMEPOBON
WHOMKaUMEN 3Ha4YeHWN KOHTPOSIMPYEMbIX MapamMeTpoB U MporpaMMmMpyemMon LOUCKPETHOW
YyCTaHOBKOWN YCTaBOK cpabaTbiBaHWsl BXOAHbIX BO3OENCTBYOLLMX BEMNYMH.

M3mepuTenbHble TOKOBbIE LIENW pene npeaycMoTpeHbl A9 BKAOYEHNS Ha HOMUHANbHbIV
TOK 0O 5 A 4yepe3 BHellHVWE U3MepuTerbHble TpaHcopMaTopbl TOKa C pPekoMeHOyeMbiM
knaccom ToyHocTM 0,5 mn koadbdpuumeHTom TpaHchopmaumm B amanasoHe (5/5...1000/5).
M3mepuTenbHble Uenu rno HanpsXXeHU NpeaycMOTpeHbl AMs BKAKYEHUA Ha HOMWHarbHoe
nuHenHoe HanpsbkeHne 100 B yepe3 BHeWwHME wn3MepuTernbHble TpaHchopmaTopbl
HaNpPsXXeHUs C pekomeHayeMbIM Krnaccom TovHocTu 0,5.

2.1 OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKN
OcHoBHble TexHU4Yeckne xapaktepuctukum pene POL-01-057 npuBeneHbl B Tabnuue 2.

Tabnuua 2 — OCHOBHbIE TEXHMYECKME XapakTepuctukmn pene PAL-01-057

MapameTtp 3HayeHue
AneKkTponutaHue
HomMmnHanbHoe ogHohasHoe onepaTMBHOE HaMpshKeHWe NUuTaHua pene,
NOCTOSHHOE, NEPEMEHHOE, UHOM.OM .....oviiiiiiiiceie e e e cae e 100, 220 B
HOMUHATNBHAA HACTOTA ..uuiivniiiiiiiieii et ee e e e e e e et e e e e sa e e ans aae s 50y

I'Ipen,enbl AO0nNyCTUMbIX OTKITOHEHUN onepatnBHOro HanpsAxXeHusa
nMTaHnAa oT HOMMHarbHOrO:

e = =10 ) 2 11 W ] 0 1= (=Y o PP 264 B

e = 17012 1 T 1= x =Y o PP 70 B
MoTpebnsaemas MOLLHOCTb, HE BOMEE.........ccccvveieiiiiiieeeeeeiiee e ees aean 5B-A
HomuHanbHble BXOAHbIE CUrHasbl
BxogHon HOMWHarbHbIN NepeMeHHbIN TOK Pas AN C, IH...................... 1..5A
[vana3oH namepeHus Toka a3 BHYTPEHHUMM TpaHCcdopmaTopamu ...... (0,1...50) A
HomuHanbHbBIN TOK 310, TH310 ..o e (0,02...1) A
[nanasoH namepeHunsi Toka BHYTpeHHUM TpaHcdopmatopom 310 ........... (0,02...2,5) A
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MpogomkeHne Tabnuupl 2

MapameTp 3HauyeHue

CpeoHsss OCHOBHasi MOrpewWwHOCTb UM3MepeHus  asHbiX TOKOB
asuraTens:

- BAMANA30HE OT 0,1 A0 2 A e e +0,05 A

- BAMANA30HE OT 2 00 30 A ceererie e e +2.5%

- BAManasoHe 0T 30 A0 S0 A ..o +5 %
CpeaHsas oCHoBHast NOrpeLHoCTb n3amepeHns Toka 3lo:

- B AavanasoHe (0,02...0,2) Ao +0,01 A

- B ANANA30HE (0,2...5) A oo + 504
HoMmunHanbHOe  BXogHOE  NUHENHoe  TpexdhasHoe  HanpshkeHue
HoMuHarnbHon yactoton 50 'y, KoHTponupyemon cet UHOM................. 100 B

HomuHanbHble NMHENHOEe TpexdasHoe HanpsXKeHue KOHTPONMpyemown
ceTun HoMuHanbHom Yactoton 50 'y, oTobpakaemoe Ha nHamMKaTope
Mpegensl OO0MyCTUMbIX OTKITOHEHMUN BXOQHOro NUHENHOro
KOHTPOSIMPYEMOrO HanpsiKeHNs OT HOMUHANBHOIO:

e = (=1 o) 11 a o T=Ta (=Y o PR

e £ 17342 171 I o T= x =Y P
CpeaHas oCHOBHast MOrPeLHOCTb U3MEPEHNSA HANPSKEHUS ............ ... ...
[ManasoH N3MEPEHUS HACTOTBI ..cccuvuneeeeriieeerertieeeeeesteeeesersneeeesennaaes senaes
[MOrpeLLHOCTb UBMEPEHMSA HACTOTBl  ..uveneeneere et et eane et eieeaneeeeeaeenanns

100 B, 6kB, 10xB

+30% o1 UHOoM
-35% ot UHom
+2,5%
(49,5...50,5) 'y
+0,1 My

YcTaBKM 3alUT MO TOKY

KoadpdounupmeHT TpaHcgopmaumm BHeLLHEro TT a3, Kig ..oovvvvvvveiiiiieeeeeevenees (1...200)
YcTaBka HOMUHANBbHOIO TOKA ABUMATESNS [HOM «ovvvvvvveiiieeeeeeeeeeeeiiieees e e (1...990) A
[NCcKpeTHOCTb YCTaBOK MO TOKY, 3aBUCUT OT Krp:

= NPU KT = L e 0,1A

= TPU KT T (2.0.20) e e 1A

R 1 o7 G Tl 2 A 00 ) 10 A
KoadpdpunumeHT TpaHcgopmaumm BHeLHEro TT 310, KT 310 .......evveeeeeeeinceni (1...100)
YcTaBka ToKa HyneBoOw NocrneaoBaTesibHOCTU, BTOPUYHbIE 3HayeHus, lsio | (0,02...1) A
YcTaBka TOka HyneBOW MNOCnefoBaTeNlbHOCTWU, MEPBUYHbIE  3HAYEHWUS,
Insi0=I310 X K| (0,02...100) A
1G]
Mopor cpabaTbiBaHNA 3BEHA XONOCTOrO (CYXOro) XOAA IXX .uvvvuiveeeeeesvenns (20...85) %-IHom
ACUMMETPUSA TOKA HATPY3KM TACUM ..oeveeiiiiiiiee e e e (20...55) %- Ipas
KpaTHOCTb neperpyskn BPEMA3ABUCUMOM TX.....oooeiiiiiiiiiiiii e enas (1,1...6,0)-1Hom
BNOKMPOBKA POTOPA MO TOKY ...eeeieeeiiiiiiaae e e e e e e eeeeeitin e e e e e e e e eeeesnnns ee eens (1,1...6,0)-1Hom
YcTaBka YPOBHSA TOKOBOM OTCEUKM ITO . .uuuuuieeeeeeeiiiiiiiiiee e e e e (6...10) IHom

'McTepesnc CPabaThIBAHMS MO TOKY ....vvvurereerreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees senens

5%

YcTaBKM 3alUMT NO HaNPSHXKeHUKo

YcTaBka BXOQHOrO  HOMMHANbHOrO  JIMHEMHOro  TpexdasHoro
HanpskeHust nepemMeHHoro Toka 4actoTor 50 'y UHOM ...vevvvneveviiceenn v
YcTaBka MakCMMarnbHOTO HaMPSKEHNA UMAKC . ....ccvvvvveieeee e eeeae
YcTaBka MUHUMaNbHOMO HAMPSKEHNA UMUH ..oovvvveieeiiiiiieeeeeeiiie e e e
M'McTepesnc cpabaTtbiBaHUS NO HAMPAKEHMEO. ........vvvveeeeeeeeeeeeeeeeeeeeeees senens
[NCKPETHOCTb YCTABOK MO HAMPAKEHUIO ....cceeeeeeeeeeieiiiiiiiiiiie e e e e

100 B, 6 kB, 10 kB
(110...125)%-UHom
(70...95)%-Unom
5%

1 % oT Unom

YcTtaBKu BpeMeHHbIX napameTpoB

Bpems 3anycka aneKTPOABUTATENSA 13AM ...evvvvereeiiiiiiiiiieeieeeeeeeeeeeeeeeeeee aea e
3agepxka cpabaTbiBaHUS 3BEHA XONOCTOro (Cyxoro) xoaa taagxx ..........
[NCKPETHOCTD YCTABKM LBAMXX 1o eeeeeevrriniiiaeeeeeeeeitiiiias e e e e e e eeeesinnea e e e e ees neneas
TOUHOCTD OTCHETA EBALXX tevnrirrirniiniiieeiiiiieee it et e et easeresaeenseaseneeas arens
3apepkka cpabaTtbiBaHUA 3BeHa Toka (lacum, 06pbIB has), tAC ....vvveeee ...
LMNCKPETHOCTD YCTABKM TAC .oivvviieiiiiiie ettt e e nenees

6

(1...99)c
(0,1...30) muH
0,1 MuH

+ 0,1 MuH
(1...255) c

1c
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| TouHoCTb OTCHeTa tac B AManasoHe oT 180 100 C...o.vevevvvveveieieeee e |+1c

MpopomkeHne Tabnuubl 2
MapameTtp 3HavyeHue

ToyHocTb oTcyeTa tac B AnanasoHe CBbIe 100 C..uvvvvevvveeeeviieeeeeeee e, +5¢
YcTaBka BpeMeHu npu neperpyske no spemssasucumont TX................. (0,1...99,9) c
3apeprkka NPy 3aMbIKaHUM HA 3EMITHO £3H3 .ovvvvvveiiiie e eeeeeeciiice e eeeeeeiin caae (0,1...99,9) c
[NCKPETHOCTD YCTABKM T3HS .. eeeeeeieiiiiiiee e e e e eeeeeetiiiee e e e e e e eeeesanenaneeaees nenas 0,1c
To4yHocTb oTcyeTa tanz B gnanasoHe (0,1...0,9)C......coevvviiiiiiiiiiiiiiiii, +0,1c
To4yHocTb oTcyeTa taHs B gnanasoHe (1...99,9)C......ccoooviiiiii i, t1c
3agepikka Npy BIIOKNUPOBKE POTOPA TBP...uvureiiiiiieeeeeiiie e ee e e e ees cae e (0,1...99,9) c
[NCKPETHOCTD YCTABKM TBP ..ueieeeieeieiiiiiie e e e e ettt e e e e e es aeneae 0,1c
ToyHocTb oTcyeTa tep B AnanasoHe (0,1...0,9) C..ovvvviiniiiii, +0,1c
To4yHocTb oTcyeTa tep B AgnanasoHe (1...99,9)C ..., t1c
3a4epXKKa TOKOBOM OTCEUKM TTO .. uue et eenievetiieieteie et e e e e e et (50...100)mc
3apepxka cpabaTbiBaHus 3BeHa HaNpskeHns (Umakc, UMUH) tu v, (1...999) c
LMNCKPETHOCTD YCTABKM TU oiveviiiiiiiiiie ettt nenees lc
To4yHocTb oTcyeTa tu B AnanasoHe 0T 1 40 100 C ..oovvvvvvviiiieiiiiiiieiiie e tlc
ToyHocTb oTcyeTa tu B AnanasoHe CBbIE 100 C..ovvvvvevveeeeeeeeeieeeeeen e, +5¢
KonnyectBo aBTOMAaTMYECKMX MOBTOPHLIX MYCKOB MOCHe aBapUNHOIO
OTKJTHOMEHMUA NO TOKY.. 0

BbixoaHble npome)KyTquble pene

MpomeXxyTo4Hoe perie 3aLiuT No TOKY
MpomexyToyHoe perne 3aWmT No HaMnpsKEHUHO
MexaHnyeckas ¥ KOMMyTaLMOHHAs MU3BHOCOCTOMKOCTb pene, LMKIIOoB......
KommyTaLmMoHHas cnocobHOCTbL perie B Lensix nepeMeHHoro Toka

1 nepekn. KOHTaKT

1 nepekn. KOHTaKT

He meHee 500 000
250 B-A, AC-22

no OCTY 3020-95

AneKTpruyeckasa NPoYHOCTb U30NALUN

Llenen TOKa, BKMOYEHHbIX B pasHble asbl mexagy cobonm u no
OTHOLLEHMIO K KOpMyCy, Lenen HanpsXXeHUs U BXOOHbIX uenen nutaHus
MO OTHOLLEHUIO K KOpryCy

OcTarnbHblX, ranbBaHU4YeCKN pa3BsA3aHHbIX, Lenen (Kpome BbiBOLOB
3aMbIKaOLLNX KOHTAKTOB 3NEKTPOMAarHUTHbIX perne)

BbiBO4OB 3aMblKaloLLMX KOHTAKTOB ANEeKTPOMarHnTHbIX pene

2000 B nepemeHHoro
ToKa YacTtoTtbl 50 4
B Te4YeHUN 1 MUHYTbI
1500B nepemeHHoro
Toka YactoTbl 50 'Yy,
B TeYEHUM 1 MUHYTHI
500 B nepemeHHoOro
Toka YactoTtbl 50 'y
B T€YEHUM 1 MUHYTHI

MapameTpbl NTOMEX03aLMNLEHHOCTH

no NOCT29280-92 (EN61000-4-2 — EN61000-4-11) .
YCTONYMBOCTb BXOAHbIX LIENEN TOKA U HaNpshKeHNs K BO3LENCTBUIO:
1) UMNYNbCOB HaNPSXeHNs,

2) BbICOKOYACTOTHOIO CUrHana AfMTenbHOCTbIO 2 C C aMNnTyaomn

— MNpwn NPOAOSIbHON CXeMe BKMHOYEHUS

— MpW NONepeyHon CXxeme BKIOYEHUSs

3) KpaTKOBPEMEHHbIX BCMSIECKOB M NPOBASiOB MUTAIOLWEro HanpsiKeHus
ONUTENbHOCTLIO He bornee

KnumaTtunyeckue ycnosus

lMpenenbHoe 3HayYeHue KnuMaTu4ecknx hakTopoB BHELLHEN cpeabl npu
akcnnyatauum no NOCT15543.1-89,

MOCT15150-90

XpaHeHue 1 TpaHCcnopTMpoBaHue

5 kB, 1/50 mkc
3 nonoXmTenbHbIX
3 oTpuuaTenbHbIX

2,5 kB
1 kB

50 mc

NcnonHenne Y3 ona
CTpaH C yMEPEHHbIM
KIMMaTomM,

oT muHyc 40 oo
nntoc 55 °C

oT muHyc 40 oo
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| |nntoc 70 °C
MpopomkeHne Tabnuubl 2
MapameTtp 3HayeHue
Macca PENE, HE BOSEE ...........ceeeiiiiiie e e e ee ce e 0,7 kr
CPOK CNYXKObI PEIIE, HE MEHEE .......uuuuuuiininiinininnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn aennes 8 net

@abapuTHble K YCTaHOBOYHbIE pa3Mepbl pene npuBedeHbl Ha pucyHke 1. Cxema
BHELUHWX NOLKMNIOYEHUIN NoKa3aHa Ha PUCYHKe 2.

2.2 [dononHutenbHble NapaMeTpbl pene

2.2.1 Tllpn neperpy3ke noO TOKy, Bpems cpabaTbiBaHUS 3aBUCUT OT BENUYMHbI
neperpysku rno ToKy (BpeMATOKOBasi Xxapaktepuctuka), nogpobHee — pasgen 3.9.

2.2.2 CpegHAa OCHOBHasA MOrpeLlHOCTb U3MEPEHUA TOKOB W HaMpPsHKEHUM K KOHLY
CpoKa cny>0bl He npeBbiaeT ABOMHOMO 3HA4YEHUS NOrPELLHOCTU, YKa3aHHOW B Tabnvue 2.

2.2.3 [JononHutenbHas MNOrpelHOCTb WU3MEPEHUA  HanpsbkeHns U1 Toka  OT
TemnepaTtypbl He npeBbiwaeT 0,1 % Ha 1 °C.

2.2.4 T[lorpewHoCTb OTOOpaxXeHMs n3MepsieMbIX TOKOB HE MPEBbLILWAET MUHUMAarbHON
CTYNeHN OUCKPETHOCTM Ouanas3oHa uamepeHust (Tabnuua 2) u HOCUT  MHPOPMAaLMOHHbIN
xapakTtep.

2.2.5 Tepmunyeckasa CTOMKOCTb TOKOBbIX LieNen:

I 1 1 =1 115 = T 5A

—  KPATKOBPEMEHHAS, 2 C oevvneeeeieeiiieee e e e eeeeete e st eeeaa e eeaa e e eaneesaneeenneeen e ees 50 A

2.2.6 ConpoTuBneHne nsonsaumm pere, He MeHee:

- B XOSTOAHOM COCTOSIHUM MPU HOPMarsbHbIX KNUMaTn4ecknx ycrnosusix...50 MOm

- B HarpeToM COCTOSIHUM MPpU TeMnepaType 55 °C ..o 10 MOm

- B YCNOBUSIX NOBbILEHHOW BnaxHocTn 98 % npu temnepatype 35 °C...1 Mom

2.3 HasHayeHune BbIXOOHbIX pene

BbixogHoe pene Kl — cpabaTtbiBaHWe MO TOKY neperpysku, CyxoMy Xody, acuMmeTpum
TOKa, 3aMblkaHMO Ha 3emno. BbixogHoe pene KU — cpabaTtbiBaHME MO KOHTPONMPyeEMOMY
HanNpPsXXeHUIo (NpeBbILIeHNe, NOHWXEHWE, HenpaBubHoe YepeoBaHue ¢as).

2.4 HasHayeHue 3reMeHTOB UHAMKaumm

KonnyecTBO OecATUYHbIX pa3pagoB uHavkatopa — 4:

- 1 paspsag — «PEXXUM>»;

- 3 paspsga — «3HAYEHUE».

KonnyectBo cBeToaMOAHbIX uHAMkatopoB — 5 wTt. B POU-01-057-4 n 9 wTt. B
POLI-01-057-5:

- Kl unHOMKaTop COCTOAHUA BbIXOOQHOIO perne TOKOBbIX 3aluuT,

- KU wuHOukatop COCTOSIHUSI BbIXOOHOMO perne 3aluT MO HanpshkeHuo (OTCYyTCTBYET B
POL-01-057-4);

- | > wunHOMKaTop TOKOBOW Meperpysku;

- |# wuHOnKaTOp acCMMMETPUM TOKOB;

- | < wuHOMKaTop XonocToro xoAa / UHAMKaTop roTOBHOCTU pene;

- 3lo nHaukaTop 3aMblKaHUS Ha 3eMII0;

- U> nHaukaTop npesblweHns HanpshkeHus (otcytcreyeT B PAL-01-057-4);

- U< umHaukaTop noHmxeHns HanpshkeHus (otcytcteyeT B PAL-01-057-4);

- ABC wvHOvKaTop HenpaBuribHOTO YepefoBaHuss (a3  HampsbkeHust (OTCyTCTBYET B
POL-01-057-4).
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PucyHok 1 - [abapuTHble n yctaHoBOYHbIE pa3mepbl pene PALI-01-057

Pazvem

a7 [s[23[2 [T

P/ALI-07-057-

Kl
11211]110[ 9| 8| 7]|6|5|4]3]|2]1]L

BERRS ||
IC IC*3lo3lo*IA IA* UoUD
-+

KnemmHas

Ha3sHayeHue KOHMaKkmoe KreMmMHOU KOJTI00KU

1 - knemma rnooKIMYeHUs yeru ornepamugHo20 numaxus (Pasa/+);

2 - Krnemma roOKMo4YeHUs yenu onepamueHo2o numaxusi (Hetimpane/-);
3...6 - KIleMMbI He UCrosib3yMmCs;

7-8 - Knemmbl NooOKMoYeHUs uernu moka IA;

9-10 - knemmbl MOOKMoYeHUs yernu moka 3lo;

11-12 - KnemMmMbI NOOKMoYeHUs yenu moka IC;

_:L - Kriemma rooKoYeHUsT 3a3eMrIeHUs.

HasHayeHue KoHMakmos pas3bema
1-3 - KneMMbl KOHmMaKkmoe ucrosHuUmesbHoz20 perse Ki;
7-8 - Knemmbi 05151 MOOKMHYEHUSI KOHMAaKmoe8 8HeWHea20 cbpoca uHOuUKayuu.

PucyHok 2a - Cxema BHelwHux nogknioyeHun pene PAL-01-057-4
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Paznwem
81716l 4]3[2][1[4+—

PAL-01-057-
KU Ki
(12|11{10] 9|8 |7]|6]5]4]3]2]|1]L

IC IC*3lo3lo*IA IA* UC UB UAUN Uo UD

KnemmHasa

-+

Ha3HayeHue KOHMaKkmo8 KrneMMHOU KOT0OKU

1 - Knemma nodKMYeHUs yenu ornepamueHo20 numanHus (Pasa/+);

2 - Knemma roOKIMoYeHUs yernu ornepamusHo20 numaxusi (Heumparne/-);
3...6 - knemmbi nodknoveHus 3-x gpasHou cemu (UN, UA, UB, UC);

7-8 - Knemmbl MooOKMoYeHUs uernu moka IA;

9-10 - knemmbl NOOKMOYeHUS yernu moka 3lo;

11-12 - knemmbi NOOKNoYeHUs yernu moka IC.
€L

= - KIleMMa MoOK/T0YEeHUS 3a3eMIIeHUS.

HasHayeHue KOHMakmos pasbema

1-3 - KnemmMblI KOHMaKmMo8 ucrnosiHUmMesibHo2o pere Ki;

4-6 - KnemmMmbl KOHMaKmMo8 ucrosiHumesibHo2o persne KU;

7-8 - Knemmbi 05151 MOOKMHYEHUSI KOHMAaKmoe8 8HeWHea20 cbpoca uHOuUKayuu.

PucyHok 26 - Cxema BHelwHuX nogkntodennn pene POL-01-057-5
3 YCTPOMCTBO W MPUHLUWMMN OENCTBUA PENE

3.1 YcTponcTBo pene

Pene ocyuwlecTBnsieT 3awWuTy BbICOKOBOSIbTHBIX afeKTpoaBuraTenen nyteMm Bbigaduun npu
aBapuiHbIX CUTyauMsiX CUrHana (3aMblKaHUA KOHTAKTOB) Ha  KaTyLlKy OTKNIOYEeHUs
BbICOKOBOJSIbTHOMO BbIKNOYATENS, KOMMYTUPYIOLLLErO NUTaHue anektpoasuratens. BoixogHown
uenblo ABnseTcs 3amblkatowmin KoHTakTt pene Kl, nogknoyeHHblin nocnegoBaTenlbHO C
KaTyLUKOW OTKITIOMEHUS1 BbICOKOBOJSIbTHOIO BbIKNOYATENs, a Takke Nepekrioyatowmn KOHTaKT
pene KU, koTopbii MOXET BbiTb NCMOMb30BaH AN CUrHANM3aunmn o NPEBbILLEHUN / MOHWKEHUN
KOHTPOSIMPYEMOrO HanpsbkeHns unu ana 6rokMpoBaHMs Lenn BKIIOYEHUS] BbICOKOBOSIbTHOIO
BbIKNKOYaTENS AfeKTpoaBuraTensi.

Bce anemeHTbl pene CMOHTUPOBaHbI BHYTPU Kopnyca. Ha nuueBon naHenu HaxogsaTcs:
YyeTblpexpaspsaHbii LMPPOBON CBETOAMOAHLIA MHAUKATOP, TPU KHOMKW HaCTPOMKU pexuma
paboThbl pene, CeEMb €OUHUYHbIX CBETOAMOAHbBIX MHANKATOPOB CUrHanNM3npyloLwmx aBapumHbie
COCTOSIHMSA, a TaKkKe ABa [OBYXUBETHbIX CBETOAMOOHbIX WHOMKATOPaA COCTOSAHWUSA BbIXOAHbLIX
pene:

Ha cxeme pucyHka 2 nokasaHbl COCTOSIHUS BbIXOAHbIX KOHTAKTOB perie B MOMOXeHUU
“OTKNIOYEHO".

Pene POU-01-057-4 wvmeeT onepaTUBHOE HarpsiKeHUA MNUTaHUS, KOHTPONb Leneun
HanpsbkeHuss oTtcyTtctByeT. Pene PAOL-01-057-5 wmeeTr pasgenbHoe onepaTtuBHoeE W
KOHTPOSIMpyeMoe HanpshkeHue.

3.2 NHaukaums

UeTbipexpaspsaHbin umMdpoBON CBETOAMOAHbLIA MHANKATOP OTODOpaXkaeT 3Ha4YeHne TOKOB
N HaNpPs>XeHWUN, YacToTy U MOTOPECYpPC aneKkTpoasuraTens.

To4veuHble cBeTOAMOALI paboTaloT B HECKOMNBKUX peXMMaAX.

3.2.1 Caetogunoabl coctosaHus BbixogHbix perne "KI', "KU" paboTatloT B ABYyX pexumax:
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—  "KI" cBeTuTCS 3€neHbIM CBETOM, KOrga BbIXOAHOE pene OTKMAYEHO, KpacHbIM - Koraa
BbIXOAHOE perie BKMNIYEHO;

— "KU" cBeTuTCA 3ereHbIM CBETOM, KOrfa BbIXOQHOE perie BKYEeHO, KpacHbIM - Korga
BbIXOAHOE perie OTKIOYEHO.

3.2.2 Csetoguopg yepegoBaHus a3 "ABC™:

—  BbIKITOYEH, KOra HeT HapyLLeHNa NpsSMoro YepenoBaHnsa gas;

—  CBETUTCA KpacCHbIM CBETOM, KOra eCTb HapyLleHue NpaMoro YyepegosaHus as;

3.2.3 CaeToamoabl aBapuUnHbIX COCTOSHUN:

—  BbIKITIOYEH, KOrda HeT HapyLLeHUs napameTpa;

—  mwuraert ¢ yactoTton 2-3 'y (4acTtoe muraHue), Korga ecTb HapylleHue napameTpa u
Hayancs oTCYeT BPEeMEeHM OO0 MOMeHTa BKtoYeHuss BbixogHoro pene Kl / oTknioyeHmsa
BbIxogHoro pene KU.

—  MOCTOSIHHO CBETUTCHA KpaCHbIM CBETOM MNOCSIE 3aBEPLUEHNSA OTCYETA BPEMEHMU;

3.2.4 Ceetoguog asapum xonoctoro xoga "l <", kpome pexumma no 3.2.3, mmeer
BTOpPOe HasHayeHuwe: [0 3anycka [nBuratend MuraHmem c 4vactotonm npumepHo 0,5 Ty
NHOMUMPYET OTCYTCTBME TOKa B Uenax namMepeHus pene. [laHHoOe COCTOAHWE He SABrsieTcs
aBapuiHbiM, pene TroToBO K paboTe WM HaxoguTCAa B COCTOSHUM OXWOAHUSA nycka
anekTpoasuraTens.

3.3 BosgencTsue 3awmnt Ha ncnonHutenbHole pene Ki, KU

OYyHKUMKM  3aWmMTbl NO  TOKY: MNeperpyska, acMMMeTpusi, Xosfioctonm xoa, Tok 3lo,
«BnoknpoBka poTopay BO3AEUCTBYIOT Ha ncnonHutensHoe pene Ki.

DYHKUMKM 3aLLNTBI NO HANPSXKEHWUIO: NPEBbILLEHME / MOHMXKEHNE HANPSKEHNSA, HapyLUeHne
NpaBUNbLHOCTM YepenoBaHus a3 BO3AEUCTBYOT Ha ucnonHutenoHoe pene "KU". Tpu
OTCYTCTBMM TOKOB anektpoasuratenss (ecnn oH octaHosrieH) pene KU otkniovaetca 6e3
BblAEPXKN BPEMEHM.

Pene "KU" wmoxeT OblTb WCMNONb30BaHO [Afs BbldayuM curHana Ha aBapUnHYHo
CUrHanu3aumo, He BO34eNCTBYS Ha OTKMOYEHE aBUraTens.

3.4 lNopsagok BKIOYEHNSA

Pene BbinyckaeTcs MNOMHOCTbIO OTPErynMpoBaHHbIM U He TpebyeT npoBefeHus
OOMNONHUTENBHOW PErynMpoBKX Npu akcnnyataumn. MNpu akcnnyaTauumn pene B COOTBETCTBUM C
TEXHUYECKMMU YCINOBUAMMU U HACTOSLLMM PYKOBOACTBOM B TeYeHME Cpoka Cryxbbl, B TOM
yucne npu HenpepbiBHOM paboTe, NpoBedeHNe pernaMmeHTHbIX paboT He Tpebyetca. Nepen
YCTQHOBKOW perie Ha OObLekT, a Takke Mnocrne AfUTENbHOrO0 XpaHeHWs pene B COCTaBe
annapartypsbl, peKOMeHAyeTCa NpoBEPUTb ero PYHKLUMOHUPOBAHME MpU YCTaBKaX, Ha KOTOPbIX
npegnonaraetca pabota pene. Pene 3awmTtbl gBuratens He sBRSeTCS WU3MeEPUTENbHbIM
npnbopom, MO3TOMY YCTAHOBKY M KOHTPOSib TOKOB M HanpshkeHwu cpabaTtbiBaHWsa cnegyeT
NPOM3BOAMTbL MO amMnepMeTpy U BONbTMETPY HEOOXOAMMOrO Knacca TOYHOCTW.

lMpn nogaye onepaTUBHOrO HanpsXXeHus nutaHusa BbixogHble pene Kl (ynpasneHue
KaTywkon oTkntodeHnsa) n KU (6GnokumpoBKa KaTyLKM BKIIOYEHUS WM CUrHanusauus npu
BbIXOAe 3a npefenbl KOHTPOSIMPYEMOTrO HarnpsKeHUs Unn HenpasuibHOM YepenoBaHun as)
06€eCTOYEHbI N X KOHTaKTbl HAXOOATCA B UICXOLHOM COCTOSIHUW.

Ona sknoyeHusa pene KU gomkHbl cobntogaTtbCca crneayolme ycrioBus: COOTBETCTBUE
KOHTPONMMPYEMOrO HamnpsiKeHUs1 yCcTaBKkam (HanpshkeHne OOSPKHO HaxXoouTbCA B AManas3oHe
Umax + Umin npu npaBunbHOM 4epegoBaHue ¢a3s). KoHTponb npsimoro u obpaTHoro
YyepenoBaHus a3 (B cnyyae, ecnv ata YHKUUSA akTMBHA) OCYLLECTBNAETCHA TOMbKO nepen
nyckom anektpoasuratens. [pu npasBunbHOM 4epegoBaHun a3 pene BKNHOYaeTca U
3aropaeTcsa 3eneHbiM LBeToM cBetoamon «KUx». lNogrotoBneHa cxema AOnsi BO3MOXHOCTU
PYYHOrO BKNIOYEHUS ABUraTens.

Pene KI Haxogutca B OTKNIOYEHHOM COCTOSIHUM (NPU 3TOM KOHTAKT YrpasrieHus
KaTyLLUKON OTKIMIOYEHMS BbICOKOBOSMbTHOMO BbIKNOYATENSA PA30MKHYT) B Crllydae OTCYTCTBUS UIK
Hanuuus Toka (paboTalolem anekTpoasuratene), He BbIXOAALWEro 3a npegenbl HOpPMbl NO
BENNYMHe.
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3anyck gsuratens MOXeT OCYLLECTBNATLCS:

- HENOCPEACTBEHHO OT KHOMKWU «[llyck» (MeCTHoe ynpaBrieHWe) UM KOHTaKTOB KIHYeEWn
yrnpaBfieHns, YCTaHOBIEHHbIX B MOMOXeHNe «BKYeHo» (ANCTAHUWMOHHOE YrpaBrieHue),
KOTOpble OENUCTBYIOT Ha KaTYLLUKY BKITHOYEHUS BbICOKOBOSIbTHOIO BbIKITHOYATENS;

- 4yepe3 KoHTakTbl pene KU (ucnonHenue PLOL-01-057-5), BKMOYEHHblE B LUEMNb
ynpaBneHns KaTyWKOW BKMOYEHUA BbICOKOBOSIbTHOrO BbIKMOYaTens. Torga  BbIXOA
HanpsKeHus (NOBbILLEHME NI MOHWKEHME) 3a Npeaerbl BbiIOpaHHOro gmManasoHa yCcTaBoK UNn
HenpaBuIibHOE YepenoBaHue (ecnm yHKUMSA akTuMBHA) a3 NpuMBOAUT K BIIOKMPOBaHMIO €ro
nycka. Takke C nomowbio KoHTakToB perie KU, MOXHO opraHu3oBaTb  CUrHanmMsauuvio u
pasfenbHbl He3aBUCUMbIA KOHTPOSb MO CETEBOMY HaMNpPs>KEHUIO.

3.5 PaboTta pene oo BKNOYEHUN gBuratens

lMocne nogayvn onepaTUBHOIO HaNPsKeHUs1 NUTaHus (M BKNOYEHUSA BbixogHoro pene KU
ucnonHenna PLL-01-057-5) HauMHaeTca UMK OXWOaHWA  BKIIKOYEHWS  ABuraTend.
MHOMKaTopoM OXmaaHua aBnsieTCAa MUrarowmm UHOMKaATOp XOorioctoro xoga «I<». B Takom
COCTOSIHUM pene MOXeT HaxoguTbCs Kak YrogHo Aonro. B gaHHOM pexume Takke BedeTtcs
KOHTPOMb NapameTpoB HaNpPsKeHWA NUTaloen ceTu anekTpoasuraTens (Ana MCNONHeHUs
POLl-01-057-5) n B crniyvae ux HapyLleHns (NoBbieHME / NOHMXXEHNE HaNPshKEHUs) BbIXO4HOE
pene KU oTkniouaeTcs. [prM3HakoM BKMOYEHMST SNEKTPOABUraTeENs ABMAETCA HanMyMe Toka
yepes namepuTenbHble TpaHCcdHOopMaTopsbI.

3.6 Pabota pene BO Bpemsi nycka n paboTbl ABuraTtens

B TeyeHne BpemeHu 3anycka gpuraTtenst T3an penie NpoBOLAMT KOHTPOSb TOKOB MO
napameTpy «TOK KOPOTKOro 3aMblkaHus». 1o napameTpam «neperpyska» u «b6nokupoBka
poTOopa» KOHTPOSlb HE OCyLUeCTBnseTcd, bnarogaps 4emy obecnevmBaeTcs CeneKkTUBHOCTb
pene K NycKoBbIM TOKaM ABUraTens.

[Mocne okoHYaHUA BpeMeHW 3anycka ABuratens AoNOMHUTENbHO BKNOYaeTca 3awmTa oT
neperpysku no tokay (no 3.9), 6rokMpoBKe poTopa, XONOCTOMY XO4Y, aCMMMETPUN TOKOB, TOKY
310 1 koHTponupyembim HanpsbkeHnam (POL-01-057-5).

Mpn HapyweHun napametpoB cetn (POLU-01-057-5), Hanpumep, npeBbILLEHNN
HanpsHKeHUs, HaYMHaeT MUraTb KPacHbIM LIBETOM CBETOAMOA «U>» 1 Mo UCTEYEHUN BblAEPXKKM
BpemeHn pene KU oTkniovaeTcd, Bo3BpalLasi KOHTakTbl B MICXOAHOE COCTOSAHME, U CBETOANOS
«U>» HayMHaeT CBeTUTbCA MOCTOSHHO. Ecnn 3a ycTaHOBNEHHOE BPEMS KOHTPONMpyemble
napameTpbl C y4eTOM rucTepesnca BO3BpallalTCa B [ONYCTUMblE MNpeaenbl, MuraroLias
MHOMKAUMS COOTBETCTBYIOLLEIO CBETOAMOOHOrO WHOMKATOpa racHeT W  OTKIIYEHUs
BbIxogHoro pene KU He npoucxogur.

Mpn npesBbIlWEHNN aBapUWHLIX YCTaBOK MO TOKY, BKMOYAKTCA TauMep 3adep>XKu Ha
OTKMIOYEHME M MUralwas MHOMKaAUMS KpacHbIM LBETOM COOTBETCTBYHOLLErO CBeToamoaa.
Ecnn 3a ycTtaHOBnEeHHOe Bpemsi KOHTPONMpyemble napamMeTpbl C y4eTOM rucrepesmca He
BO3BpallalTCs B JOnycTuMble npefenbl, cpabaTbiBaeT BbixogHoe pene Kl (BbIXxogHOW
KOHTaKT 3aMblKaeTCsa U NogaeTcss KOMaHAa Ha OTKMIOYEHME BbICOKOBOSIbTHOMO BbIKMOYaTENS)
N 3aXMraeTcs NOCTOSIHHLIM CBEYEHNEM COOTBETCTBYIOLLNIN CBETOANOLHBLIM MHAMKATOP. Pexnm
paboTbl pene — NUHENHbIA, T.e. KOHTaKTbl pene 3amblKalTCA MNocne nogaduM curHana Ha
BKIMIOYEHNE W YOEPXKMBAKOTCA B 3aMKHYTOM COCTOSHUW OO0 MOMEHTa WCYEe3HOBEHUS
KOHTpOnMpyemoro Toka. Ecnu KoHTponupyemble napameTpbl BO3BpallalTCAa K HOpMEe [0
OKOHYaHUA BbIOEPXKKM BPEMEHMW, MUraroLas MHaukaumsi COOTBETCTBYIOLLErO CBETOANOLHOIO
NHOnKaTopa racHeT u cpabaTtbiBaHUSA BbIxoaHOro pene Kl He nponucxoaurT.

3.7 Cbpoc nHgmkauum pene

BnokupoBaHue nHgukaumMm HacTynaeT nocre BO3HUKHOBEHUSA aBapuu No Toky. [pn aTom
Ha UMGPOBOM MHOMKATOPE COXPAHATCA 3HAYEHUS KOHTPONMpyeMbIX napaMeTpoB MO TOKY U
HanpskeHuto (POL-01-057-5) Ha MOMEHT BO3HWKHOBEHUS aBapuun. IX MOXHO MOCMOTpPETb,
Ha)kMmas KHOMKM A 1 ¥, 4YTOObl UIBMEHUTb PEXMM OTODOpaXeHNa HeobxoaMMOoro napameTpa.

OcywwecTtBnTb COPOC MHAUKALMN pefne BO3MOXHO HECKONbKMMU criocobamu:

- OTKMNIOYNTb N CHOBA BKNKOYUTL ONepaTUBHOE NUTaHWE pene;
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- HaXaTb U yaepXuBaTb B HaXaTOM COCTOSIHUM KHOMKY F B TedeHue npumepHo 2 ¢ (noka
He noracHyT cBeToaAMoAbl, MOKa3biBalLMe MNPUYMHY OTKMOYEHUS MO  BblleyKa3aHHbIM
napamMmeTpam);

- OMCTaHUMOHHO, 3aMblKaHMEM BHeELUHero KoHTakta (gns cbpoca vHavkauuu cregyeT
3aKOpPOTUTb BHELUHEW KHOMKOW Knemmbl 7,8 Ha AOononHuTenbHOM pasbeme pene). [locne
BbINOSIHEHUSA cOpoca nHaMkKaumMm nHdopmMaums od asapumn ctupaeTcs.

Ecnn npuvHyguTenbHbii COPOC WMHAMKAUMW He NpPOU3BOAWMIICS, OH BbINOSIHAETCA
aBTOMaTU4eCKN nocrne nosiBNEeHNs MpoTeKawWmnx 4Yepesd dnekTpoaBuraternb  TOKOB
(cnepyrowero nycka). Ecnn npum nycke anekTpoaBuratens 3HavYeHUs KOHTPONUPYeMbIX
napameTpoB HOpMasibHble, CBeTOOMOAHblIE  WHAMKATOPbI, OToOpaxatwue MNpUYnHY
OTKINIOYEHMS, TACHYT, a Ha wHAMKaTope oTobpaxalTca Tekywme 3HadeHus. Ecnu ke
KOHTpONMpyemble napameTpbl Mo TOKY OOCTUraloT aBapUMHbIX 3HaYeHUW, pas3briokMpoBaHMUS
NHOUKAUMN He MNPOUCXOAMT, a TOSMbKO NUWb Nepes3anucbiBaeTca HoBasd MHGopmaums 06
aBapuu.

[na nameHeHust ycTaBoK nNpu GNOKMpPOBaHUN MHOVKaUUK pene, Heob6xoaMMo NPOn3BECTU
ee cbpoc.

3.8 CyeTumnk moTopecypca

MoTopecypc AaBuraTens oTcdMTaeTcd BO BpeMs MpoTekaHuss Toka  Jepes
anekTpoaBuratenb. HakonneHune mmoToyacoB paboTbl anekTpoasuraTenss NPOUCXOOUT C
KpaTHOCTbIO 1 MMHYyTa. MoTovackl 0TobpaXatoTcs Ha 3KpaHe B ABYX OKHax.

[MepBo€e OKHO UMeeT BUA;

P 1.03

NHdopmaums pexuma P nmeet bopmart: TbicsuM 4acoB, COTHM YacoB, AECATKM YacoB —
B BUAE Tpex umdp ¢ pasgenntenbHOM TOYKOW nocre TbiCsY 4YacoB.

Hanpumep, Hagnuck 1.03 o6o3HavaeT, 4yto ABuratens HapatoTtan 1030 yacos.

BTopoe OKHO AONoNHAET NepBoe U UMEET BUA:

P. 853

NHdopmauna pexuma P. nmeet dopmart: eguHULbl YacoB, OECATKN MWUHYT, eONHULbI
MUHYT.

Hanpumep, Hagnuce 8.53 ob6o3HavaeT, yTo ABUraTenb HapaboTtan 8 4acoB 53 MUHYTLI.
[Mepexon mexay OkHamMu NPoU3BOAUTCS C MOMOLLBIO KHOMOK A 1 V.

3.9 Pabota pene npu neperpyske nNo TOKy

B naHHOM pene peanusoBaHbl TPU CTyNeHU 3aLlUmThl NP TOKOBOW Neperpyske:

— ©BnokupoBka poTopa;

— TOKOBasi OTCeYKa;

— BpemMsAsaBucuMMas TokoBasi xapaktepuctuka (BTX).

PaboTta kaxgonm u3 Tpex CTyneHen 3awuTbl onpefensieTca OBYyMs napameTpamu:
KpaTHOCTb neperpysku 1 Bpems cpabaTbiBaHUA Npyu JaHHOW Neperpyake.

3awmTta no GnokMpoBke poTopa paboTaeT cneaywwmm o0OpasoM: OTCHET BpPEMEHU
Ha4YMHAEeTCs TOMbKO NPU LOCTUXEHUN U3MEPSEMbIM TOKOM 3Ha4yeHusi |[HOM, YMHOXEHHOoe Ha
yCTaBKy KpaTHOCTU (napameTp 9). Ecnn nponsoLwsno noHwxeHue Toka (C y4eToM ructepesuca),
TO OTCYET BpeEMEHM cOpacbiBaeTcs.

TokoBasi oTceyka Ucnonb3yeTca ANg 3awnTbl NPU KOPOTKUX 3aMblkaHUAX U paboTaeT Kak
npwv Nycke, Tak U BO BCEX OCTalbHbIX pexumax paboTbl anekTpoasuraTens. YcraBka ypOBHS
TOKOBOMW OTCeYKM (NapameTp L) 3agaeTcss B KpaTHOCTU OT IHOM M Haxogutcs B AnanasoHe
(6...10). Bpems cpabaTtbiBaHunsa — (50-100) mc.

BTX paboTtaet Bcerga ¢ nopora neperpy3ku, paBHoro 1,1. NapameTtpom C (Bpems
npn neperpyske BTX), B HacTpomkax pene, 3aJaeTcad KpyTU3Ha BPEMSTOKOBOMW
XapakTtepucTukn. Bpems cpabaTtbiBaHnSA paccunTbiBaeTCs No cneayoLlen opmyne:
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Lepas = #’ (1)
A —1,1
roe:
A — KpaTHOCTb paboyen neperpysku;
Q — neperpysoyHbIn KO3I(PPUUMEHT, KOTOPLIN pPacCYUTbIBAETCH U3 YCTaBOK KPaTHOCTU
TOKa U BPEMEHN:

O =Tyem-(Ay* —1,0), (2)
roe:
Ay — ycTaBka KpaTHocTu neperpy3kun BTX (napameTp 8);
TycT — ycTaBka BpemeHu npu neperpyske BTX (napametp C).

Hanpumep:

Tyct (napameTtp C) paBeH 99,9 c, Ay (napameTtp 8) paseH 1,1. NoacTtaBnsas 3Ha4YeHUN
99,9 (napameTp C) u 1,1 (napameTtp 8) B cbopmyny 2 nosny4yaem: Q=99,9 - (1,12-1,1)
=11.

3Hasa pacyeTHoe 3HadyeHve Q =11 n, noAacTaBnas pasfvyHble 3HAYEeHWA KPaTHOCTU
paboyen neperpyskn (A), MOXXHO paccunTaTb Bpems cpabaTbiBaHUA pene:

— ans kpatHocTu neperpyskn (A=1,5) —t cras = 9,5 C;

— Ans kpatHocTu neperpyskn (A=2) —t cpas = 3,8 C;

— Ansa kpaTtHocTy neperpy3kn (A=4) —t cras = 0,73 C.

Bpema cpabatbiBaHuMs npu neperpyske no Toky B aumanasoHe (1,1...10,0) - IHom
paccyYnTbIBAETCA MUKPOKOHTPOMNepoM nporpammHo no copmyne (1). Npaduk 3aBucMmocTu
BpeMeHn cpabaTbiBaHUA Npu neperpyske npeactaBrieH Ha pucyHke 3.

100,0
\\
. \\ \\ 1 - Ay=1,1, Tyct=60c,
A \\\ N 2 - Ay=1,1, Tycr=99,9c,

a N TN
© \\\\\ N 3 - Ay=1,2, Tycr=80c,
§ 10,0 \\\ \\\\\ \\ N \\\ 4 - Ay=1,3, T)’CT=70C,
z \\ NON TN ~_ 5 - Ay=1,5, Tycr=60c,
i N NN TN ~._ 6 - Ay=2,0, Tycr=50c.
o N SN ~ ~l_Q

('E \ N h .. ‘-""'--._‘ L] fl_5

S \\\\ N . \\"" ~ M T~ T —

§ Lo N Y \\ "‘-n-...\\ \"-u..\‘h N — ..____Qi:ri 2‘. ~ 6

N M e ""'-E: 3 —— S ——

% \\\ N ‘h‘"“'-- Q :;1;7' —— T

(O] ™ S . ‘-h-f'.‘*- Bl T ——

Q. N hh"""'--. "‘"--—-...,_ uy -

o ™. _‘\‘-\ “"--...__ -SZf: 7 ——— 3

N -Q. 6 5‘;-.-. ~—
0,1 [T~ 1 T 2

1,0 20 30 40 50 60 70 80 90 100
KpaTtHocTb neperpy3ku Ipad/IHom

PucyHok 3 - 3aBucMMOCTb BpeMeHU cpabaTbiBaHUst Npy Neperpyske

3.10 lNoakntoyeHne pene

Cxema pene obecnedvBaeT ranbBaHWYECKYl0 pa3BA3Ky BbIXOOHbIX Lenen ynpabreHus
(pasbem), uenen onepaTMBHOrO NUTaHUA (KNeMmHasi Konogka, BbiBoAbl «1», «2), a Takke
uenen MU3MepeHus No Hanps>keHUo (KNnemMMHasa Komnodka, BbIBOAbl «3»...«6») U TOKY
(knemmHas Konoaka, BbiBoAbl «7»...«12») .
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Cxema 3awmTtbl anekTpoasuraTens mMoxeT ObiTb NOCTpoeHa nyTem BbibOpa BapnaHTOB
BKIMIOYEHNA MO TOKY (PUCYHOK 4) M HanpskeHuwo (pucyHok 5). B cooTBeTCTBUM C 3TUM,
MOHTaXHas opraHusauus OOrKHa cocTaBuTb cxemy nogknwodveHnsa pene PLOL-01-057-4 wnnu
POLL-01-057-5, KOMOGUHMPYSA OOCTYMHbIE BapUaHTbl BKITHOYEHMS.

L L
1 1
2 2
2 2
1
< 4 LN 4
N ¢ ¥ 1
'\ 1
Q - TA 0 . TA
S A < A
o 1A* e/ = IA*
! z T3l N z
% 4 - o LA
Q An* §t_ ¢
9 9
3 TC TC
n
o Ve s,
Ic A Ic A
12 3~ 12 3=~
a) 6)

a) cxema NOAKIYEeHMs TOKOBbIX Lienen B kKombuHaumm 2 dasbl (A,C) u 3lo (Tun 2Fo);
6) cxema NoAKMYeHUs TOKOBbIX Lenen ¢ 2 hasamu (A,C) (Tvn 2F)

PucyHok 4 — Cxembl BkntoveHus perne PAL-01-057-4,5 no Toky
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U onepamusHoe,

> D
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|
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|
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|
|
|
|
|
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P/LI-01-057-5

0

11

12

PucyHok 5 — Cxema BkntoyeHus pene POL-01-057-5 no HanpsxeHuto
MpumeyaHue. B cnyvyae HeobxoaumMocTn, JonyckaeTcs 3a3emMneHne BMeCcTo
dasbl B obuiero npoBoga BTOPMYHbIX 0OGMOTOK TpaHcdopmaTopa HanpsbkeHnsa TH.

3.10.1 Tlepen Tem Kak NOOKMHOYUTE HArpy3Ky K BbIXOAHBIM KnemmaMm pene, Heobxoaumo
HaCTPOUTb pene cornacHo pasgeny 4 B cnegylowem nopsake:

1)ycTaHOBUTb TN NOAKNKOYEHUS TOKOBbIX Lenen (2F unu 2Fo);

2)3anporpaMmmupoBaTb YCTaBKM MNapameTpoB, cornacHo tabnuuam 2 u 6, ¢ y4yeTom
napamMeTpoB 3KcnryaTauMm NoaKNyYaeMoro anekTpoasuraTens;

3)OTKNOYMTL UMM BKIIKOYUTL HeobxoauMble BuAbl 3aWMTbl, a TaKkKe - KOHTPOSb
YyepegoBaHua has.

Mpu BKNOYEHMU perie B cCeTb BO3MOXHO MOSIBfiIeHME Ha MHAUKATOPHOM Tabno
Hagnucu U_Error. B 23Ttom cny4Yae Heo6xoaMMO npoBepuTb KOPPEKTHOCTb BcCex
3anporpamMMMpoBaHHbIX yCcTaBOK B pene (cornacHo 4.3 Hactosiwero PJ). B cnyuae
NpaBUIILHOrO UX NPOrpamMMMpoOBaHUA HEOOXOAMMO nepenporpamMMupoBaThb MOy U3
yCcTaBOK pene.

3HayeHne yCTaBKM HOMMWHAIbHOIO TOKa AOSMKHO OblTb paBHbIM MMM MEHbLUMM 3HAaYeHUs
HOMWHaNbLHOrO ToKa anekTpoaBuraTens no nacnopty. [NamMaTb ycTaBoOK 3HeproHesaBucuma wu
MOXET COXPaHATb 3HAYEHUS B T€4EHUM BCErO CpOKa IKCnryaTauumm.

MpeanpusTUe-U3roToBUTENb pPEeKOMeHAYeT He OTKM4aTb 3awuTbl, a AobuBaTbCA
ux paboTbl, ycTaHaBnNMBas napameTpbl pene, B COOTBETCTBMU C XapaKTepucTUKaMu
aneKkTpoABUraTerns U CXeMbl ero NoAKnoYeHus.

3.10.2 Tllocne MoOHTaxa cxeMbl MNOAKMIYEHNs, cnegyeT o0paTuTb BHMMaHWE Ha
NnpaBUNbHOCTb YepeanoBaHns da3HbIX TOKOB M HAMNPsKEHUIW, a Takke noakniyeHne oomotok TT
(Havano-koHeL).

3.10.3 Tpn ypoBHe TOKOB MO BCEM Tpem dha3aMm, paBHbIM HyMo, (Kkorga agsuraTesib He
NOAKITIOMEH UITM NPOM30LLIIa OCTaHOBKa ABUraTtens) MHANKaATop COCTOSIHUSA BbIXogHoro pene Ki
CBETUTCA 3erieHbIM LUBETOM, pene OTKMIOYEHO, a MHOMKATOP XONnoctoro xoga «l<» mwuraet. B
cnyyae nosiBNEHUS B WU3MepUTENbHbIX Lendax pere TOKOB (rMycka anekrtpoasuratens),
WMHOMKATOP XOSI0CTOro xoAa «I<» racHer.

3.10.4 Pene HanpsxeHus KU, B 3aBUCUMOCTU OT CXEMbI YrpaBreHNa BbICOKOBOSIbTHbIM
BblKNtoYaTenem, pabotaeT Ha OTKNIOYEHNe Harpysku, Nnbo Ha curHanusaumio. CocTtosiHme pene
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BKINKOYEHO/OTKMOYEHO OTpaxaeTcd Ha cBeToAMOOHOM MHAOUKAaTOopeE 3eneHbim/ KpaCHbIM LIBETOM
COOTBETCTBEHHO.

4 HACTPOWKA PEXKMMOB PABOTbI PEJIE

4.1 O6wue cBegeHus

MHankaums napameTpoB pene paboTaeT B ABYX peXMMax:

—  pexXum OTOBpaxXeHMs TEKYLLUNX 3HAYEHWUI,;

—  pexum nporpamMmmMmMpoBaHus YCTaBOK.

OTcyTCcTBME TOYKM B paspsge uHOukatopa «pexumy», npy npocmotpe pexumos A n C
yKasblBaeT Ha TO, YTO OTOOpaxatTCs 3HAa4YeHUsa TOKOB, a ee Hannume (A., b., C.) — 3Ha4yeHusa
NMHENHBIX HaNPsKeHUW. B 3aBMCMMOCTI OT TUNa BKITIOYEHUS TOKOBbIX LIENen 1 uenen nutaHmna
(B COOTBETCTBUM C UCMOSIHEHMEM pene), He BCe napameTpbl SOCTYMHbI Ansi NpocMoTpa U
HacTpouku. [Mpn OTKMIOYEHUM 3alUUT, CBA3aHHbIE C HUMW YCTaBKM BpPEMEHU CTaHOBATCSH
HeOOCTYNHbI 4N pefakTMpOoBaHMs U NpoCcMOoTpa.

4.1.1 Pexumbl 0OTOOpaXXeHMs TEKYLLNX 3HAYEHWI:

A — oToGpaxkeHne 3Ha4YeHus Toka dasbl A;

C — oTobpakeHune 3Ha4yeHust Toka dasbl C;

0o — oTobpakeHne 3Ha4yeHus1 Toka Hynesown nocnegosatensHocT 310;

A.— oTobpaXkeHne nNUHENHOro 3HavYeHust HanpskeHna AB;

b.— oToGpaxeHue NMHEHOro 3HayYeHnst HanpsixeHus BC;

C.— oTobpakeHne NMMHENHOro 3Ha4YeHus HanpskeHust CA;

F — otobpaxeHne 3HaYeHnsa 4acToThbl CETH;

P — oTobpaxeHne 3Ha4YeHns cHeTYMKa MoTopecypca (TbiC.4acoB);
P.— oTobpaxkeHne 3Ha4YeHnss cHeTUMKA MoTopecypca (Yacbl, MUHYThI).

4.1.2 Pexumbl nporpaMMnpoBaHus YCTaBOK:

1 — nporpamMmMupoBaHve HOMUHAasNbHOro HanNpsXXeHusa nutanus (100/6/10) 1,
2 — nporpaMMMpoBaHne MakcumMmarnbHOro Hanpsbkenusi/ OFF,

3 — nporpaMmMmupoBaHne MUHMManbHoOro Hanpsxxeunsa/ OFF;,

4 — nporpaMmmmpoBaHue koadunumeHTa TpaHcdopmauum Toka a3 A n C;
5 — nporpammupoBaHune KoadhdguumneHTa TpaHcgopmaunn 3lo/ OFF,

6 — NporpamMmMmnpoBaHMe HOMWHAaNbLHOIo TOKa ABuUraTens;

7 — nporpaMMupoBaHue Toka Xonoctoro xoga asuratens/ OFF;

8 — nporpammMmnpoBaHne KpaTHOCTU Neperpyskun asuratens ans spemasasmcumon TX;
9 — nporpaMmmpoBaHue Toka npu 6rnoknposke potopa/ OFF;

0 — NporpaMmmMmnpoBaHmne Toka HyrneBon nocnegoBaTtenbHocTu 3lo/ OFF;

A — nporpaMmmupoBaHue BeNn4nHbl acummeTpumn toka/ OFF;

b — nporpammupoBaHVe BpeMeHM 3anycka ABUraTens;
C — nporpaMmmMupoBaHVe BpeMeHn Npu neperpyske asuratens ans spemssasmucumon TX;

d- nporpamMmmpoBaHue 3aaepXku npu 6IOKMpPOBKe poTopa;

E— nporpammMmunpoBaHue 3agepXXkun npu saamblkaHum Ha 3emsto no 3lo;

F — nporpammMmmnpoBaHune 3agepxkm cpabatbiBaHust NPy XONIOCTOM (CyXOM) XO4€E;

G — nporpaMmMupoBaHne 3adepxkn cpabaTbiBaHUA 3BeHa HanpsKeHusi (MakCMManbHOro
HaNPSYKeHUsS,, MUHUMAanbHOIO HaMNPSXKeHUSN);

H — nporpammmnpoBaHne 3aepxkun cpabaTbiBaHWsl 3BEHa TOka (aCMMMeTpumn Toka, obpbiB
dasbl No TOKY);

L — nporpammupoBaHue YpoBHSI TOKOBOMW OTCeYkn / OFF;

O — BKIoYeHne/ oTKNYeHne dyHKUMKM YepenoBaHusa das On/OFF,

U — T1n NoaKntoYeHnsa TOKoBbIX uenen: 2F /2Fo /;

P — 06HyneHus cyeTymnka motopecypca (kog obHyneHmsa — 000);

Il — ycTaHoBKa napons.
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4.2 Pexunm oTobpaXkeHnsa TEKYLUX 3Ha4YeHUM

4.2.1 OTtobpaxeHune TokoB ha3 B pexmmax nHamkaumm A n C 3asucut ot Kr.

[nana3oH 3Ha4YeHUn U3MEPSIEMbIX TOKOB Ha UMPPOBOM MHOMKATOpE NpeacTaBrfieH B
Tabnuue 3.

Ta6bnuua 3 — OTo6paxxeHne 3Ha4YEHNN N3MEPSAEMbIX TOKOB da3

KoaghbuyueHm Luana3oHbl omobpakeHusi
mpaHcghopmauyuu Krr U3MepsemMo20 3Ha4eHUs1 moka ¢pas
1 (0...99,9) A, ¢ duckpemHocmabro £0,1 A
2...20 (0...999) A, ¢ OuckpemHocmbio £1 A
21...200 (0...9,99) KA, ¢ duckpemHocmbio £0,01 KA

Mpn BXOQHOM cCUrHane Bbllle paspagHOCTU OTOBpaXeHud, Nepexoqd WHOuKaumu
N3MEHSIETCA AMHaMmyeckn. [lpu BXOOHOM CUrHame Hwxe paspsagHOCTU oTobpaxeHus,
OVCKPETHOCTb MHAMKALMN HE U3MEHSAETCS.

4.2.2 OtobpaxeHne 3HayeHuss ToKa HyrneBoW nocnepoBaTtenbHoCTM 3lo, pexum o,
3aBucuT oT KT13lo 1 npeacrtasneHo B Tabnuue 4.

Tabnuua 4 — OtobpaxxeHne 3Ha4YeHn namepaemoro Toka 3lo

Koagpcpuuuerm Luana3oHbl 8bis0da 3Ha4yeHUl moka 3lo Ha uHOUKamop
mpaHcgopmauuu, Krr 3lo
(1...9) (0,02...9,00) A ¢ duckpemHocmbio 0,01 A
(10...100) (0,2...99,9) A ¢ duckpemHocmeto 0,1 A

Mpn nepexogax ananasoHoB, OTOOpaXXeHne aHanormyHo ¢gasHbiM Tokam (no 4.2.1)

4.3 Pexum nporpaMmmumpoBaHns yCTaBOK
4.3.1 [JonycTumble 3Ha4YeHUSA yCTaBOK NpeacTaBneHbl B Tabnuue 5.

Ta6bnuua 5 — [lonycTMmble 3Ha4YEHUS1 YCTaBOK

HanmeHoBaHne napameTtpa Jonyctnmble 3HayYeHus
1 | HOMUHanbHoe HanpsixeHne UHom 100B/6/10 kB
2 | MakcumaribHoe HanpsbkeHue (110...125) %e=Unom /

OFF

3 | MMHUManbHOE HanpsXXeHue (70...95) %*Unom / OFF
4 | koadpdmumneHT TpaHchopmaumn TT das A,C (1...200)
5 | koabpumumeHT TpaHcopmaumn TT 3lo, KTT3lo (1...100) / OFF
6 | HOMVHanbHbLIN TOK ABUraTens lHom (1...990) A
7 | TOK XONOCTOro xoAa AsuraTerns (20...85) %eluom / OFF
8 | KpaTHOCTb neperpyskn Bpemssasmcnumon TX (1,1...6) elnom
9 | KpaTHOCTb Neperpysku 6NoKMPOBKN poTopa (1,1...6) eltom / OFF
0 | TOK yTeykun Ha 3emnio 3lo (0,02...1)KtT310 A /| OFF
A | BENUYNHA acuMMeTpun Toka (20...55) %elIpab / OFF
b | Bpems 3anycka gpuraTens: (1...99) c
C | Bpems npu neperpyske spemsasasucumon TX: 0,1...99,9) c
d | 3apepxka npu GNokMpoBKe poTopa (0,1...999) c
E | 3apepxka npu 3amblkaHum Ha 3emnto 3lo (0,1...999) c
F | 3apepxka rnpu XornocTom (Cyxom) xoae (0,1...30,0) MmuH
G | 3agepxka cpabaTtbiBaHNS 3BEHA HaNpPsXXeHWs (1...999) c

[EEN
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| H | 3apepxka cpabaTbiBaHus 38eHa Toka | (1...255) ¢ |
MpogomxkeHue Tabnuubl 5
HanmeHoBaHne napameTtpa [onyctnmble 3HayYeHus
L | ypoBEHb TOKOBOW OTCEYKM (6...10) eltom / OFF
O | BKI/OTKN KOHTPONS YyepenoBaHusa gas On/OFF
U | TN nogkntoYeHnsa TOKOBbIX Lienen 2F / 2Fo
P | obHyneHne cyeTynka moTopecypca
I1 | ycTaHOBKa napons (001... 999) / OFF

4.3.2 [lporpaMmmupoBaHMe HOMWUHANbLHOrO Toka (napameTp 6) 3aBucut oOT Kt
(napameTtp 4). [OuanasoH [JOMNYyCTUMbIX 3HaAYeHUn, B 3aBucumocTn oT Kr, npencraBneH B
Tabnuue 6.

Tabnuua 6 — [lonyctnmble 3Ha4YeHUS1 YCTaBOK HOMUHANbHOIO ToKa

KoagbpuyueHm Lornycmumble 3Ha4eHUs1 yCmasok,
mpaHcgopmayuu Krr ouckpemHocmp 3adaHusi
1 (1...5,0) A, c duckpemHocmabro 0,1 A
2...21 (2...105) A, ¢ duckpemHocmbro 1 A
22...200 (110...990) A, ¢ duckpemHocmbro 10 A

4.3.3 Ecnu 6bina BbibpaHa ogHa M3 yCTaBOK ANS U3MEHEHWA U Aarnee B TedeHue
5cekyHa4 HW ogHa n3 kHonok (F wnn A, nnn V) He Obina Haxata unu npouenypa
nporpaMMMpoOBaHNS yCTaBOK He 6Oblna KOpPpPeKkTHO 3aBeplieHa (cornacHo 4.3.4), TO
NpoONCXoauUT aBTOMaTUYECKUM BbIXOA U3 pexnma NporpaMmmMmpoBaHuns YCTaBoK.

4.3.4 lMopsgok npocMmoTpa u3MepsieMblX 3HAYEHUW U NporpamMMmpoBaHME YCTaBOK
OCYyLLEeCTBNAeTCa No cneayowemMy anroputmy:

1) Mocne nogaun HanpskeHUst MNUTaHUA Ha WHOMKaTope oTobpaxaeTcs Tekyllee
3HayYeHue KoHTponupyemoro Toka asbl A (no 4.1 — 4.2);

2) Haxxumasa nocnepoBaTenibHO KHOMKM A mnu V¥, OCYLWECTBASETCA nepexoq mexay
peXxXnmMamm:

ADACAOAA AD AC AFAPAP AAA
nin

VP APVYEVYC VYD VYA VYoVCYDVYAY

AHanornyHeIM obpa3omM U3MeEHSIETCH OTODpaxeHne napaMmeTpoB HACTPOWKMN.
3) Haxxatnem kHonkn F, ocywecTBngeTcsa nepexoq B pPexuMm nporpaMmMmpoBaHus

yctasok 1 paspsaa uHavkatopa «PEXKVIM» waunnaeT murats.

4) Ina npocMoTpa TeKyLMX (paHee YCTaHOBIEHHbIX) 3HA4YeHU, HEOBXOAMMO HaXaTb
KHOMKM A nnin 'V,

5) NMocne TOro kak yctaBka, KoTopasi TpebyeT u3MeHeHusi, BblbpaHa, Heobxoaumo

HaxaTb kHomky F. HaunHaeT wmurate crapwuin paspsg wHavkatopa «3HAYEHUE»,
yKasblBasi, YTO 3HAYEHNE MOXKHO U3MEHSATD.

6) MiamMeHeHne 3HaYeHWs MNPOM3BOAMTCS C  MOMOLUBD KHOMOK A uim W
(6onbLue/mMeHbLUe).

7) Mocne TOro, Kak CTapwui pasps U3MEHEH UMM He M3MEHEH, HeoBXOOMMO HaXaTb

kHonky F pgna nepexoga Kk cnedywouwemy paspagy wHoukatopa «3HAYEHUWE» w

OCYLLECTBNEHNSA MpoLeaypbl N0 NyHKTY 6 1 T. 4.
8) Korga Bce 3HayeHne M3MEeHEHO NN HE N3MEHEHO, HEOBXOANMO HaxaTb KHOMKY F ons
3anuncum yCTaBkM B SHEProHe3aBMCUMYIO NaMsTb pene.
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9) Ecnu 3HayeHne ycTaBKM WUCTUHHO (T. €. COOTBETCTBYET OOMYyCTUMbIM napameTpam

pene), Ha wHavkatope «3HAYEHWE» nosensetca nagnuck ITPI, obosHavaowas, 4o
3HauYeHne yCTaBKM 3anmncaHo B 3HEProHe3aBUCUMYIO NaMATh.
10) B npoTMBHOM cryyae, KOrAa W3MEHEHHOE 3HauyeHue YCTaBKM He COOTBETCTBYeT

[ONyCTUMbLIM napameTpam pene, Ha nHavkatope «3HAYEHWE» nosensietca Hagnvics Err,
o603HavatoLLasi, YTo 3HaYeHne yCTaBKN NIOXHO U 3anncb B NaMsiTb HE NPOM3BOAUNACh.

11) Ana Toro, 4ytoObl OTKMHOYUTL/BKNOYNTL OYHKUMKM napameTpoB 2, 3, 7, 9, o, A, L,
HeobxoQMMO BOWTWM B PEXMM MPOrpaMMMPOBaHMS, C MOMOLUbD KHOMOK A wunn 'V
(6onblue/meHbLUe) BbiIbpaTb HEOOXOANMBIM NapaMeTp M NOCMOTPETbL HAANUCh Ha MHOMKaTOpe

«3HAYEHWE». Hannune 3HayeHwin ycTaBku O3HauaeT, 4TO 3awmTa BKMOYeHa. [ns
OTKNIOYEHNS 3alLMTbl HEOOXOAMMO HaxaTb KHOMKY F, Ona BxO4a B pPeXuM pedakTMpOBaHUSA
YyCTaBKW, 3aTEM HaxaTb U yaepXuBaTb B TeyeHne 3 C KHOMKYy nporpammupoBaHunsa F, noka Ha
nHgukaTope He nosButca Hagnucb OFF. 3To O03HayaeT, YTo AaHHasa 3almTa oTKNYeHa. [Ons
BKMIOYEHNSA 3alunTbl HEOOXOAMMO HaxaTb W yaepXmBaTb KHOMKY nporpaMmmupoBaHust F B
TeyeHne 3¢, noka BmecTto Hagnucu OFF noaBuTCA 3HAyeHMe YCTaBKW, KOTOpoe Obino
YCTaHOBIIEHO A0 OTKITOYEHUS YHKLNN.

12) Ana Toro, 4tobbl OTpenakTupoBaTb (PYHKUMIO KOHTpOMs 4epedoBaHus ¢oas,
Heob6XxoOMMO BOWUTU B PEXUM MNPOrpaMMMPOBAHUSA, C MOMOLLUBbD KHOMOK A wunm ¥
(6onbwe/meHblue) BbibpaTb napameTp O U NOCMOTPETb HAAMUCb Ha MHAMKaTope

«3HAYEHWE>». Hapnuce On o3HavaeT, YTo 3awmTa BkhodeHa, OFF — yTo oTkntodeHa. [ns
ee OTKIMoYeHNs HeobxoanMo HaxaTtb KHOMKy A unu ¥ go nosisneHus Hagnucu OFF n KHOMKy
F ons 3anucu B 3HEproHesaBuMCUMYKO NaMATb. JTO O3HA4aeT, YTO 3aliuTa OTKIIYeHa.
AHanorMyHo NPoOM3BOANTCS BKNIOYEHNE 3aLLMThI, €CNK OHa Oblna OTKNYEHa.

13) OnpegeneHne Tuna MNOOKIMIOYEHMS TOKOBbLIX Lenen K pene onpegenserca
napameTtpom U. [JaHHbIA napameTp MOXeT NpUHUMAaTh ABa 3HayeHus: 2F / 2Fo. B Tabnuue 7
npuBegeHO COOTBETCTBME [aHHOrO napameTpa Turny MOAKMIYEeHUs, a Takke [JaHa
MHpopMauusa 06 otobpakeHun namMepaembiX napaMmeTpoB B pexume uHauvkaummn. B pexnme
2Fo eCTb BO3MOXHOCTb OTKIOUYMTb cpabaTbiBaHWe 3awmnTbl No 310 C COXpaHEHMEM U3MEPEHUS
N NHOMKaUMK No 3ToMy napameTpy. [na 3Toro B NyHKTE pexuma nporpaMmMmmpoBaHNA o TOKa
HyneBon nocnegoBatenibHocT  3lo  HeobxoaMMO HaxaTb W yaepXuBaTb  KHOMKY
nporpammmupoBaHna F B TeyeHne 3 ¢, NOKa Ha MHAOMKATOpe He nosiButca Hagnucb OFF. 3T1o0
O3HayaeT, YTO JaHHas 3almTa OTKMYEeHa C COXpaHEeHVMEM U3MepeHus U uHavkaumn. Ons
BKIMOYEHNSA (PYyHKLMM HEOBXOANMO NPOmN3BECTN OOpaTHbIE AENCTBUSI.

Tabnuua 7 — CooTBeTcTBME napameTtpa U Tuny nogknioveHus

MapameTp | Twvn nogknoYeHna TigTHac%g;ﬁgi’mﬁoaq;?:;gﬁﬁao YcTaBku Toka 1
U TOKOBbIX Lienen 3lo/ MHaukauus 31o BpemeHu no ( I<, 1#)
oTobpaxaeTtcs/
2F 2 ¢pasbl (A,C) OFF /He oTobpaxaeTcs MaMepsiIeTCS
oTobpaxaetcs/
2Fo 2 gpasbl (A,C) n 3lo oTobpaaeTcs/ namepsietca MamepsieTcs

14) Ana Toro, 4ToObl OBGHYNMTbL CYETYMK MOTOopecypca, HeobxoaMMO, HaxoasaCb B
pexuve P, npu nosiBneHuu 111, BBECTUM KoL OOHyneHuss — OOO. [locne aToro CYeT4yuK
MoTopecypca OyaeT obGHyneH, u npu npocmoTpe P (OToOpaxeHwe 3Ha4YeHUa cveTuMKa

moTopecypca), Ha unaukatope «3HAYEHWE» 6ynyt otobpaxaTtbes Hynm — OOO.

15) B pene wnmeeTca NyHKT nporpammupoBaHus napons — II, (cocTtoswmn u3 Tpex
undp). [lMaponb cnegyet nNpuMeHATb B crydae  HeobxoAMMOCTM  3aWuTbl  OT
HEeCaHKUMOHNPOBAHHOIO [JO0CTyna K W3MEHeHU0 YycTaBoK. [lpu 9TOM NpPOCMOTP YCTaBOK,
napameTpoB CETU U TOKOB AreKTpoaBuratens 4OCTyneH.
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B pene BBegeH TexHonorumdeckmn napons OOO wnn OFF. [llpu Takom napone
YCTPOMCTBO HE MMEET OrpaHNUYEeHns No NPOCMOTPY NapamMeTpoB U BBOAY HOBbIX YCTaBOK.

Maponb Npn aTOM He 3anpawwunBaeTcs. [lonb3oBaTensam, KOTopbiM He TpebyeTca 3awuTa
OT HECaHKUMOHMPOBAHHOIO AO0CTyNa K U3MEHEHMIO YCTaBOK, HACTOATENbHO PEKOMEHAYEM He
BXOOUTb B [AaHHbIA MYHKT MPOrpaMMUpOBaHMS M He yCTaHaBnuBaTb Kakon-nnbo [pyrom
napornb, Tak Kak Npu NocreayLen CMeHe yCTaBoK YCTPOMCTBO noTpebyeT BBECTM Maposb,
KOTOpbIN Obln BBeAeH nocneaHum. [lpouenypa M3MEHeHVUs Naponis aHanormdHa BKI/OTKI,
N3MeHeHuto ycTtaBok (no 4.3.4, 3-11).

Mpn BBOAE CBOEro HOBOrO Mnapons, norpedutento Heobxogumo obecneuntb €ero
COXPaHHOCTb M KOHUAEHUMANbHOCTb AN NOCNeayLEero U3MeHeHNs1 YCTaBoK.

5 PASMELWEHNE N MOHTAX

KoHcTpykumsa pene obecneynmBaeT YCTAHOBKY BbICTYNalOLWMM MOHTaXOM C NepeaHum u
3agHMM NpUCOEMHEHMEM MNPOBOAOB. YCTAHOBOYHbIE pas3Mepbl MPU KpenneHunm pene co
CTOPOHbI NIMLIEBOM NAHENWN NpuBeAeHbl Ha pUcyHke 1.

Mpn 3agHeM npucoeguHeHUM NPOBOOOB pefne ycTaHaBnNMBaeTCs Ha NaHenb C
OTBEPCTMEM, BbIpE3aHHbIM COrfacHO PUCYHKY 6, M Kpenutca BuHTamu M4. [nsa 3agHero
NPUCOEANHEHUST NPOBOAOB HEOOXOAMMO CHATb KPbIWKW C KNEMM WU NEepecTtaBuUTb BUHTbI C
Wwanbamm Ha NPOTUBOMOSIOXHYIO CTOPOHY KIEMMHOW Konoaku. Nlocne nepectaHOBKU BUHTOB C
O[HOW CTOPOHbI KNEMMHOMW KOSTOAKM Ha APYryo, YCTaHOBUTb KPbILWKK. [Na CHATUA KPbILWKN ee
HeobXxoaMMO NpuKaTb HAaNPOTMB YETBEPTON U AEBATOM KNEMM U CABVMHYTb BMpaso.
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PucyHok 6 — PasmeTka naHenu ansa sagHero npucoeanHenuns nposogos PAL-01-057-4,5

MecTo ycTaHOBKM pene AO0MKHO ObiTb 3alyLLeHo OT nonagaHns BoAbl, Macra, aMynbcum
N HENOCPEACTBEHHOIO BO34ENCTBUA COSTHEYHOM paguaumn.

lMepen BBOOOM perne B aKchnyaTtauuio, Heobxoanmo:

1) NOAKNIOYMTBL KNEeMMY 3a3emMsieHns = KOHTYpY 3a3emreHus;

2) NpoM3BECTM MOHTaX pene, CornacHoO MOHTaXXHOW CXemMe, COOTBETCTBYIOLLEN YCITOBUAM
aKcnnyaTauuu;

3) Npon3BECTM HACTPOWNKY perne B COOTBETCTBUU C pa3genioMm 4.3 4aHHOro pykoBOACTBA.
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KOHTaKkTHble 3aXWMbl KNEeMMHOW KOMOAKW npedycMaTpuBaloT MNpUCOeduHEeHue aOBYyX
NpoBoAOB cevyeHneM 1,5 MM? Unu oaHOro nNposoja cedeHnem 2,5 MM?, a pa3bemMa — cedeHnem
He B6onee 1 MM2.

6 TPEBOBAHWA BE3OIMNMACHOCTU

KoHcTpykums pene obecnevnBaeT ©6e30MacHOCTb OOCNYXMBAHUA B COOTBETCTBUWN C
FOCT 12.2.006-75 n saBnsetca noxapobesonacHon. Mo cnocoby 3awuTbl OT MNOpaKeHUs
3NEKTPUYECKMM TOKOM pene cooTBeTcTBYHOT kraccy 0 no FOCT 12.2.007-75.

OkcnnyaTtauma n obecnyxmBaHue pene paspeluaeTcs nuuam, npowefwnM cneumanbHyo
NOAroTOBKY M O3HAKOMUBLLUMCS C HACTOSILLIMM PYKOBOACTBOM MO 3KCnsyaTaumu.

CteneHb 3awmTbl obonoukon pene — IP 40 FTOCT14255-69, cTeneHb 3almnTbl KOHTAKTHbBIX
BbiBogoB — IP 10 TOCT14255-69.

MoHTax n obcnyxmBaHve pene AOSMKHbl NPOM3BOAMTLCA B 06ECTOYEHHOM COCTOSIHUM.
3anpelyaeTcs NpoM3BOAUTbL MOHTaX N ODCNYyXMBaHUE 3NEKTPUYECKUX MaLUMH U MEXaHU3MOB,
NOAOKITIOMEHHbIX K pene, Npu BKNYeHHoM nutaHum pene POL-01.

3anpeLluaeTcs cCHUMaTb 000M0YKY C pene, Haxoadawmxes B paboTe.

7 TEXHNYECKOE OBCNY>XVBAHUE

7.1 TexHun4yeckoe obCnyXunBaHue pene BKAOYaET:
— MNPOBEPKY Mpu NepBOM BKINIOYEHNN;
— rnepuognyeckme NPoBEPKU TEXHUYECKOrO COCTOSAHUA.

7.2 TpoBepKky Npv NepBOM BKIHOYEHMM NPOU3BOAAT B COOTBETCTBUM C pasgenomMm 3.5
AaHHOro PyKOBOACTBA MO 3KchnyaTaumm.

7.3 lNepuognyeckne MnpoBEPKN TEXHUYECKOTO COCTOSAHMS NpoBOAAT 4epe3 3-6 ner.
[MepByt0 nepuoanyeckyro NMpPOBEPKY pekoMeHAyeTcs MpoBOAUTL 4Yepes3 rof nocrne BBoda B
akcnnyatauuio. B 06bEM nepnogmyeckon NpOBEPKM BKIIHOYAKT BHELLHUKA OCMOTP, MPOBEPKY
MEXaHMYECKOrO KPEnmneHns 3MeMEHTOB, 3aTsKKy BUHTOBLIX KNEMMHbIX coeguHeHun. O6bEM
3NEKTPUYECKMX UCTIbITAHMI BbINOSTHAKOT B COOTBETCTBMM C PYKOBOLACTBOM MO 3KCMsyaTauuu.

7.4 O6cnyxmBaHMe BHELLHUX TOKOBbIX TPAaHC(OPMaTOpPOB BbIMNOMHATL B COOTBETCTBUM C
npuraraemMomn K HUM TEXHWUYECKOW AOKYMEHTaunen.

8 XPAHEHWE U TPAHCTTOPTUPOBAHWE

Pene B ynakoBke npeanpusTUS-U3roToBUTENS OOJKHbI XPaHUTBCA B OTansiMBaeMbIX U
BEHTUNMPYEMbIX XpaHunuwax npu temnepatype ot 5 Ao 40 °C 1 OTHOCUTENBHOW BAAXHOCTU
He 6onee 80 % npu TemnepaType 25 °C npu OTCYTCTBUM B BO3AYyXE arpecCuBHbIX NPUMECEN.

YcnoBus XxpaHeHusi pene B ynakoBKe U3roToBUTENS JOMKHbI COOTBETCTBOBATL YCNOBUAM
xpaHenus 1(J1) no NOCT 15150-69. [onycTuMbIA CPOK COXPaHHOCTU B ynakoBke - 2 ropga.
YcnoBus xpaHeHus pernie, BMOHTMPOBaHHbIX B annapaTtypy, He OOSDKHbl OTnuMyaTtbCcs OT
yCNnoBWiA 3KCnIyaTaunm.

Ycnosus TpaHCNOPTUPOBAHUA perne B YNakoBKe NpeanpuaTua-m3rotoBuTens:

— B YacTM BO3OENCTBUA  MexaHuyeckux  ¢aktopoB — kaTeropus C  no
FOCT 23216-78;

— B Y4acTu BO3OEeNCTBUA KNUMaTUYECKUX (pakTopoB BHelUHen cpefbl — kateropus C no
FOCT 15150-69, npu 3TOM TemnepaTypa OKpyxawllen cpefbl Mpu TPaHCNOPTUPOBKE B
npegenax ot muHyc 40 go nntoc 55 °C.

Mpn 9TOM ynakoBaHHble pene [OMKHbl ObiTb 3awulieHbl OT HenocpenCTBEHHOrO
BO34ENCTBUSA CONTHEYHON pagmaumm n aTMocdepHbIX 0CaaKoB.
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Pene, npegHasHayeHHble O NPSMOro 3KCnopTa, B cCreumanbHOW YNakoBKE MOXHO
TpaHCnopTMpPOBaTb MOPCKMM TPaHCNOPTOM 6e3 orpaHuyeHnsa pacCcTosiHUA € cobrnogeHnem
YKa3aHHOW BbilLe 3aLUMTbl OT BO3AENCTBUS KNMMATUYECKUX (DaKTOPOB.

[Mpn TpaHCNOPTMPOBaHWUW pene B YCroBUAX, OTAMYAKOLWNXCH OT YCIOBUIN IKChnyaTauum,
OHW JOIMKHbI ObITb CHATHI M YNakoBaHbl B YNAKOBKY NPeanpUATUS-U3roTOBUTENS U 3aLLMLLEHbI
OT BO34ENCTBUSA KIMMaTUYECKNX (PaKTOPOB.

9 KOMIMJNEKTHOCTb

B KOMNekT nocTtaBkn BXOOUT:

PEME 3ALUMTBI OBUMATEIIS . .uuete ettt et et e ettt e e et e e e te e e e e aaeeeeaneaneennaanens 1 wT;
PYKOBOLCTBO MO SKCTNYATALMM ...e.uieeeeiiis ceeeeeeeeeeae e e e e et e e e e e e e e e eeneenens 1 wr.
N 1L 1 T 1 3K3.

10 CBEOEHWNA OB YTUINU3ALIA

lMocne oTkasa pene (He Noanexallero pEMOHTY), a Takke OKOHYaHUA cpoka crnyxbbl, ero
YyTUIN3NPYIOT.

OcHOBHbIM MeTOAOM  yTunmsaumm aBnsgetca pasbopka pene. [lpu  pasbopke
uenecoobpasHo pa3genaTb Matepuansl Ha rpynnbl. 3 coctaBa pene nognexaT yTunusaumm
YyepHble U LBETHbIE MeTanmbl, NnacTMacchl. YepHble MeTannbl Npyu yTunmM3aumm Heobxoammo
pasgensiTb Ha CTanb KOHCTPYKUMOHHYK M 3MNEKTPOTEXHUMYECKYI, a LIBETHble MeTannbl — Ha
Menb M crnaBbl HA MEHOW OCHOBE.

YTunusaumsi OormkHa npoBOAUTBCA B COOTBETCTBUM C TpeboBaHWMSIMU pervoHanbHbIX
3aKOHOOATENbCTB.

11 TAPAHTUN N3TOTOBUTEA

M3rotoButenb rapaHTMpyeT COOTBETCTBME perie TpebOoBaHUAM TEXHUYECKMX YCIOBUIA
npu cobnogeHun noTpedbutenemM ycrnoBuin TPaHCNOPTUMPOBAHMUS, XPaHEHUS U 3KCnnyaTaumm
perie, yka3aHHbIX B HACTOSALLEM PYKOBOACTBE MO 3KCnsyaTauum.

[[apaHTUWHBLIM CPOK aKcnyaTaummn 2,5 roga B npegesiax rapaHTUMHOINO CpoKa XpaHeHust
CO OHSA BBOOA pene B 3KcnnyaTauuto.

[[apaHTMNHBLIN CPOK XpaHeHus 3,5 roga oT AaTbl U3rOTOBNEHUS pene.
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NMPUNOXEHUE A
3anucb 0603Ha4YeHns1 pene Npv 3akase 1 B JOKYMEHTaLuUW Apyroro uagenuvs

B 3akase Ha pene fomkHO 6bITb yKa3aHo:
- HAaUMEHOBaHWe 1 TUN pene;
- KIIMMaTU4YeCKoe UCMONHEHME 1 KaTeropmsi pasMmeLLeHmns.

Mpumep 3anucu ob6o3HaveHus pene PAL-01-057 npu 3akase u B AOKYMEHTauun Apyroro
ns3penus:

«Pene 3awutol geuratena POL-01-057-4 Y3»

nnm
«Pene 3awutol geuratens POL-01-057-5 Y3».
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