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BHUMAHMUE!
Lo usyyeHusi pykogoocmea persie He skirodams!
HadexxHocmb u dorieogeqyHOCMb perie obecriedusaemcsi He mMoJsibKO Ka4ecmeom pesie, HO U
npasursbHbIM cobnodeHUEeM PeXUMOo8 U ycrioeul aKcrayamauyuu, noamomy cobrirooeHue ecex
mpeboeaHull, U3NIOXEHHbIX 8 HaCMosAWeM pykogodcmee o akcrayamauuu (P3), sensemcs

obsi3ameribHbIM.

B ces3u ¢ cucmemamuyecKku rnpo8oOUMbIMU pabomamu o cosepueHcmaeo8aHuto
KOHCMPYKUUU U MEXHO102UU U320mOo8riIeHUSI 803MOXHbI HEbOMbWUE PacxoxX0eHuss Mexoy
pPyKog8oOCmeoM U riocmassisieMbiM u3oeniuemM, He enusrowue Ha rnapamempsl u3oenus, Ha
yCr108uUsi €20 MOHMaxka U 3Kcrlyamauyuu.

U30enue codepxxum 3remMeHmbl MUKPOSNIEKMPOHUKU, [M03MOMYy MepcoHas OO/mKeH
npodmu crneuyuarsnbHbIl UHCMPYKmMaX U ammecmauyuro Ha [rpaeo 8bINnosIHeHUs pabom (c
y4emom Heobxooumbix Mep 3awumbl Oom 8030elicmeusi Cmamu4yeckoz20 afiekmpuyecmea).

UHcmpykmax dormkeH rnposodumscsi 8 coomeemcecmeauu ¢ OelicmsyrowuM 8 op2aHusayuu

10/10)KEHUEM.
HanmeHoBaHne PenakLms Nata
BEpCUU AaKl
Bepcus Ne 0 OpurmHanbHoe nsgaHume 17.11.10.

Bepcus Ne 1 MN3pgaHue ucnpaBneHHoe U A0NOSTHEHHOE 23.06.16.
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1 HASHAYEHWE PEIJE

Pene 3awwutbl gsuratensa POL-01-053 (mnanee pene) ¢ uUMdpoBON HACTPOWKOW W
MHOMKaAUMEN KOHTPOSNMpyeMblX MapamMeTpoB MpefHa3HayeHo Ans 3awuTbl TpexdasHbIX
aCUHXPOHHbIX anekTpoasuratenen 220 B, 380 B (B Tom 4ncne B ceTsX C M30NAMPOBAHHOWN
HenTpanblo) OT NOCNeaCTBUN:

- neperpysok;

- aCUMMEeTPUUN HarpysKu;

- paboTbl C HeJOrpy3Kom;

- MPEBbILWEHNS NMUTAKOLLErO HaNPSKEeHWUS;

- MOHWXEHNSA NUTAIOLLEro HaNPSPKEHUS;

MW KOMMyTaUuUW  3MEKTPUYEeCKUX uenerm npu  OOCTMXKEHUW  KOHTPONUpyeMbIMU
napamMmeTpamu onpeaenieHHbIX, NpeaBapuTenbHO 3anporpaMmMmnMpoOBaHHbBIX YPOBHEN.

OpHoBpeMEHHO, KpoMe 3alUTHbIX (PYHKUMK, perne MMeeT BO3MOXHOCTb MOHUTOPUHra
cnegylowmnx napameTpoB:

- notpebnsaemoro Toka no kaxagon dase (lA, 1B, IC);

- HanpsbkeHusa nutaHmna pene (Unur);

- 4YacToTbl ceTu;

- MoOTopecypca.

Pene wsrotaBnuMeBaloTCa B KIMMATUYECKUX UCMNOMHEHUsX Y kaTeropuun 3 1Mo
FOCT 15150-69 pna nNoCTaBOK B paloOHbl C YMEPEHHbIM M XONOAHbIM KNMMatoM U B
ncnonHeHnn T kaTteropum 3 no OCT 15150-69 ons nocTaBOK Ha 3KCMOPT B pParOHbl C
TPOMNYECKNM KIMMATOM.

Pene moryT akcnnyaTupoBaTbCs B CneayoLwmnx YyCroBUsX:

- 3aKpblTble HeoTannMBaemble TMOMELLEHUs, TAe Temnepatypa W  BIAXHOCTb
HeCyLLLeCTBEHHO OTNNYaKTCA OT TeMnepaTypbl U BMAXXHOCTU OKPY>KatoLLLero BO3ayxa;

- amanasoH paboumx TemnepaTtyp oT MuHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTHU
0o 2000 m Hag ypoBHeM Mops (ans ucnonHeHus T3: ot muHyc 10 go nntoc 55 °C);

- OTHOCUTENbHas BIAXHOCTb OKpyxarwero Bosgyxa — 0o 98 % npu Temnepatype
25°C (ucnonHenue Y3) n go 98 % npu Temnepatype 35 °C 6e3 koHgeHcaumn BRaru
(ncnonHeHune T3);

- OKpyXawllasa cpefa He B3pblBOOMacHasl, He coAepalwash TOKONpoBoAsAWEen Mbinu,
arpeccuBHbIX ra30B Y NApPOB B KOHLIEHTpaUUsX, paspyLlaroLwmx N3onsaumo n Metansbi.

MexaHunyeckne BHeLLlHME BO3AeWCTBYOLLME pakTopbl COOTBETCTBYHOT rpynne M7 no
FOCT 17516.1-90.

[Mpn 3TOM pene ycTon4ymBbl K BUGPALMOHHBIM Harpy3kam:

- B AnanasoHe 4YactoTt oT 5 oo 15 'y ¢ MakcumanbHbIM YCKOpeHuem 3g;

- B AnanasoHe Yyactot oT 15 go 60 4 ¢ MakcumanbHbIM YCKOpeHueMm 2g;

- B AnanasoHe Yactot ot 60 go 100 Ny ¢ MakcumanbHbIM YCKOpeHuem 1g.

Pene gomkHbl BblaepXuBaTb MHOIOKpaTHbIE YAAPHbIE HArpy3kn OANUTENbHOCTbIO OT 2 A0
20 Mc ¢ MakcumarbHbIM yCKopeHnem 3g.

- MHOroKpaTHble yaapbl AnuTenbHocTbio (2-20) Mc ¢ yckopeHuneMm 30 m/c? (3 g);

- BO3gencTBMe No CeTV NUTAHUA UMMYNbCHbIX MOMEX aMMNTY4ON, He NpeBblllatoLLen
OBOWHYIO BENIMYMHY HOMMUHANbHOMO HanpsbKeHWa NuUTaHus, U ONIUTENbHOCTLIO He 6onee
10 mMKc;

- paboyee nonoxeHne B NPOCTPAHCTBE — BEPTUKANbHOE UMW FOPU30OHTasbHOE.

Mprmep 0603HavYeHUs pene npu 3akase u B JOKyMEHTaLMM ApYroro u3aennsa npMBeneH B
npunoxeHun A.

2 TEXHUYECKME XAPAKTEPUCTWKU



Pene oTHOCUTCS K CTaTU4ECKUM perne MakCuMarnbHOro Toka 6e3 onepaTMBHOIO NUTaHUS,
C UMppoBOM WMHOMKAUMEN 3HAYEHUN KOHTPOSIMPYEMbLIX MapamMeTpoB W nporpaMmmumpyemon
ANCKPETHOW YCTaHOBKOW YCTaBOK cpabaTbiBaHNA BXOAHbLIX BO3AENCTBYIOLLNX BENNYMH.

M3mepuTenbHble TOKOBbIE Lenu pene npeaycMoTpeHbl And NPAMOro BKITKOYEHUS B CETb
Ha HOMWHarnbHbLIA TOK A0 5 A, NN Yepes BHELLHWE MU3MEPUTENbHbIE TpaHCOpMaTOpbl TOKa
Tvna T-0,66 (unn nogobHble), ¢ KoadhdmuneHToM TpaHcdhopmauumn B guanasoHe (5/5...500/5)
n knacca ToyHocTu 0,5.

OcHoBHbIe napameTpbl pene:

HomMunHanbHoe  HanpsKeHus nUTaHus (B 3aBMCUMOCTM  OT  MCMOJSIHEHUS)

UHOM, HOMUHANBHOM YaCTOTOM S0 TTL .uereiiiiiiiii e e e e 220B, 380 B.
Mpenenbl 4ONYCTUMbIX OTKNOHEHUW HaMpsKeHUa MUTaHNA OT HOMUHASbHOIO:
S = 1= 00 1717 I oYY a =Y o P +25% oT Unom
e 2 170 a1 I T o T= Y x U= o PSP -30% ot UHom.

HomMuHanbHbIN BXOLHOM TOK BHYTPEHHUX TPAHCOPMAaTOPOB TOKa Mo Kaxaon dase — 5 A.

[vana3oH wu3MepeHuss Toka BHYTPEHHUMMW TpaHcopmMaTopaMn ToKa MO  Kaxaoun
(0 0= = PR (0,1...50) A.

CpenHss OCHOBHaA NOrpeLLUHOCTb N3MEPEHNA HAMPSXKEHUA U TOKA ......vvvvnenn. ... 2,5 %.

CpefHss OCHOBHasi MOrPELLUHOCTb K KOHLUY cpoka Crnyxbbl He npeBbllaeT ABOMHOMo
3Ha4YeHus NOrpeLHOCTU, yKasaHHOW BblILLE.

[ononHutenbHas MNOrpelHOCTb M3MEPEHUS HaMpPshKEHUA U ToKa OT TemnepaTtypbl B
AnanasoHe ot muHyc 30 go nnoc 55 °C He npesbiwaeT 0,1% Ha 1 °C, Huxe muHyc 30 °C — He
6onee 0,25 % Ha 1 °C.

MorpelwHocTb 0TOBpaxeHss n3aMepseMblX TOKOB HE NpPeBbIAeT MUHUMANbHOW CTYNEHN
OVCKPETHOCTM AnanasoHa namepenHuns (tabnuua 3) n HoCUT MHAOPMALMOHHBIA XapakTep.

[nanasoH N3MEPEHUS HACTOTBI CETU ...ueuieee e aeeaeae e eeienee e enns (49,5...50,5) Iu.

[OrpeLlHOCT NBMEPEHMS HACTOTBI  cuvnteeiteeinee et et e et e eanenaeeeeaenaeeeneeennes 0,1y,

KonnyecTtBo OeCATUYHbIX pa3pagoB uHaMkatopa — 4:

- 1 paspsg — pexuwm;

- 3 paspsiga — 3HadeHue.

KonnyecTtBo cBETOANOOHBIX MHONKATOPOB — 6:

- K WMHOMKATOP COCTOSHUSA BbIXOOHOMO pene;

- |>  uvHAMKaTOp TOKOBOW NEPErpy3Ku;

- |#  uvHOMKaTOp aCMMMETPUN TOKOB;

- | < uvHAMKATOp XONOCTOro XoAa;

- U> uvHOMKaTOp NpeBbILLEHUS HaMpPSHXXEeHNS;

- U< uvHAMKATOp NOHWMKEHUS HanpsiKeHUS.

YCcTaHOBKM NOPOroB cpabartbiBaHMs 3aWMThbl MO HAMPSHKEHNIO:

- yCTaBKka HOMMHANbHOrO HanpsbkeHus nutaHua pene Uxom, NEepeMeHHOro Toka

LS = Tz o ] 1T O N 1 220 nnn 380 B;
- ycTaBka MaKCcMManbHOro HanpsHXeHus Umake
..................... (110...125)%-UtHowm;
- yCTaBKa MMHUMAmbHOIO HANPSKEHNA UMUH o.vvvvveieie e e e, (70...95)%-Urom.
M'MCcTepesnc NO HANPSKEHMIO CPABATBIBAHMS ......c.vueeenieieeneeeneieaeienaneeaenenanns 5 %.
[VNCKPETHOCTb YCTABOK MO HAMPSAMKEHUEO .. .eeneee ettt e et e ie e e e e e eeene e 1B.

YCTaHOBKM NOPOroB MO TOKY:

- ycTaBka  KoadbpuuMeHTa  TpaHcopmaumMu  BHELWHero  TpaHcdopmaTopa  Toka
Kt —(1...100);

- ycTaBKa HOMUWHarbHoro Toka gsuratens lsom — (1...500)A;

- ycTtaBka nopora cpabatbiBaHusi neperpyskm no  Toky ... (1,1...2,0):lHom,
anckpeTHocTb 0,1;

- ycTaBka nopora cpabaTtbiBaHMS 3BEHa XONOCTOro (Cyxoro) xoaa ...... (20...85)%-IHowm;

- yCTaBKa aCUMMETPUN TOKa HarPy3KU [ACUM .....ovvviiiiiiiiiiinien, (20...55)%:Ipas;

MMCTEPE3NC NO TOKY CPABATBIBAHMST ....veeeeieeneete et eee e e aneete et eeeaenenenees 5 %.

JuckpeTHOCTb YCTaBOK MO TOKY 3aBUCUT OT Kr:



- npu Kr =1 - guckpetHocTb 0,1 A;

- npu K1 =(2...20) — guckpeTHoCcTb 1 A;

- npu Kr =(21...100) — anckpeTHOoCTb 10 A.

YCTaHOBKN BPEMEHHbIX NapameTpoB:

- yCTaBKa BpeMEHM 3arnycKa AfIEKTPOABUIaTENS L3AM  c.vvvveeieiieiieiieieeeeeennn, (1...25) c;

- yCTaBka  3agepxXkm  cpabatbiBaHMsi  3BeHa  Xonoctoro  (cyxoro)  xoga
tsan.xx — (1...255) ¢, To4HOCTb %1 C;

- yCTaBKka 3agepkv cpabaTbiBaHusi 3BeHa HanpsikeHust (Umakc, UmmH) 1 3BeHa Toka (Iacum,

OOPBIB (PA3), T3AIHT —. ittt ittt e et ee e e aaaas (0...255) ¢, To4HOCTb %1 C;
- ycTaBka KonuyecTBa aBTOMaTUYECKMX MOBTOPHbLIX MYCKOB MOCre aBapUMHOIo
OTKITIOUEHUSA TIO TOKY ..ttt et ien et et et et e e et et te tae e e e e e e enenas (0...5) yepes (15+3) c.

Mpn neperpyske No TOKy Bpems cpabaTbiBaHNA 3aBUCUT OT BPEMEHM 3anycka asuraTens
N BENWYMHbLI NepPerpys3ku rno Toky (pasgen 3).

KoMmmyTaunoHHass CcnocoBbHOCTb B LensX MepemMeHHoro Toka — okono 250 B-A,
AC-22 no AOCTY 3020-95.

Pene He paét noxHbix cpabaTbiBaHW (pasMblkaHWE 3aMblKaloLWero KOHTakTa) npwu
KpaTKOBPEMEHHbIX NpoBanax W BCMfeckax MUTaloWero HanpskeHus ANUTENbHOCTbIO He
6onee 50 mc.

Pene ycTon4mBo K BO3OENCTBUIO NOMEX, UMEKLLNX CcrieayroLime napameTpbi:

- dopma BOfHbl — 3aTtyxatowme konebanma dactotbl (1,0£0,1) Mluy, mogynb
ormbatoLen Kotopbix ymeHbLiaeTcs Ha 50% OTHOCUTENbHO MakCMManbHOro 3Ha4YeHust nocne
3-6 nepmoos;

- aMmnnuTyda nepeoro MMnynbca npu nNpoaosibHon cxeme nogknodeHna (2,50+0,25) kB,

NP NOMEPEUHOM CXEME ... v vesee e eneeneeaeeaeeeeenaenenen e e eneees eveneennan. (1,0£0,1) kB;
- 4acTOTa MOBTOPEHUSA UMMYTIBCOB. .. ... euiuet ettt eie et eeeneeneaasaeenaes (400+40) lNu;
- BHYTPEHHEE COMPOTUBIEHNE UCTOUHMK ...\ .vve e tneaneareeaeaneneeanaannennns (200+20) Owm;
= OJNINTENBHOCTD UCTIBITAHMM ...ttt it e et e et e e et it e et ete e e e anneeans (2,0+0,2) c.

Pene coxpaHseT napamMeTpbl UM BbIMOMHAET CBOM (PYyHKUMM NpU  BO3LENCTBUU
9NEeKTPOMarHUTHbIX Norfien, cos3gaBaeMblX MPOBOAOM C MMMYIbCHbIM TOKOM aMniuvTygon He
6onee 160 A, pacnonoXeHHbIM Ha paccTositHumM He meHee 10 MM OT Kopnyca perne.

MaCCa PEIIE .o He 6onee 0,5 kr.

MexaHuyeckasa M KOMMyTaLMOHHAA N3HOCOCTOUKOCTL perne... He meHee 500000 uymknos

ConpoTtusneHne nsonaumn pene, He MeHee:

- B XONI04HOM COCTOSIHUM NPU HOPMAarbHbIX KMMMAaTUYECKUX YCNOBUAX .......... 50 Mow;

- B HarpeToM cOCTOSHUKN Npu TemnepaType 55 °C ..., 10 Mow;

- B YCNOBUAX NOBbILWEHHON BriaXHOCTH 98% npu TemnepaTtype 35 °C ............. 1 Mowm.

MoTpebnsiemass MOLWHOCTb B OuanasoHe NUTAKLWMX HaMpPsBKEHUN........... He Gonee 5
B-A.

BuA M KONMNYECTBO KOHTAKTOB PEJIE .uviiiiiiei et et eateeieeeeriieeeenenaenaeens 1 3aMbliKkaoLLnNA.

CPOK CIYKOBI PEIIE .. ettt ittt e He meHee 8 ner.

MabapuTHble N YCTAHOBOYHbIE pa3Mephbl pere NpuBeaeHbl Ha pucyHke 1.
Cxema BHeLUHNX NOAKMIOYEHN NpuBeLeHa Ha PUCYHKe 2.
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PucyHok 1 - [abapuTHble n yctaHoBOYHbIE pa3mepbl pene PALI-01-053

PALI-01-

|72|77|70|9|8|7|6|5|4|3|2|7|

IC IC* IB IB* IA IA* UnUn K1. K1.

1,4 - KneMmbl He UCMOob3yMCs

2,3 - KreMmbl KOHMakmoe UcrosiHumesibHo20 persie
5,6 - KreMmbl MOOKMOYEHUS HanpsiXXeHUs numaHusi
7-8 - KnemmbI noOKrYeHuUs yenu |1A

9-10 - knneMmbI NOOKIOYeHUS yenu |1B

11-12 - knemmbi nodknoyeHus uyenu |C

PucyHok 2 - Cxema BHewHux nogkniodeHun pene PAL-01-053
3 YCTPOWUCTBO V NPMHUWMM OENCTBUA PENE
3.1 YcTtpouctBo pene
Pene ocyuwlectBngeT 3awuTy M YynpaBreHWe 3NeKTpoaBurateneMm yepes nyckaTenb,

KOHTaKTOPHbIMA BbIKMIOYATENb UNKU Opyrne annapartbl, NPUCNOCObNeHHbIE K aBTOMATUYECKOM
paboTe n obnagawowme OTKMOYAKOLWEN CNOCOBHOCTLIO Af1I1 TOKOB KOPOTKOrO 3amblKaHWs



3awuuiaemon uenu. BeixogHon Lenbio perne SABAgeTCs 3aMblKatowmnim KOHTaKT, NOAKITIOYEHHbIN
nocrnenoBaTeribHO C KaTyLWKOW NyckaTens (KoHTakTopa).

Pene He nmeeT onepaTtMBHOrO HanpskeHua nutaHusa. KoHTponupyemoe HanpsikeHue
SBNSETCH OQHOBPEMEHHO U HaNPshKEHNEM NUTaHUA.

Bce anemeHTbl pene CMOHTUPOBaHbI BHYTpU Kopryca.

DyYHKUMOHANBHO pene 3awuTbl ABUraTtens cCoCcTouT U3 AByx GrOKOB:

- BnoK nuTaHus;

- OnoK ynpaBneHust n NHOnKaLmu.

Ha pucyHke 3 npeacraBneHa CTpPyKTypHasi cxema pere 3alimTbl gBuratens.

Bnok nutanuna (BIM) obecneuynBaeT BbIXOAHbIE HaNpsXkeHna +5 B ana nutaHus cxewmsl.
Takxe B Bl pasmeleHbl gatuuku Toka (OT), gatymkm Hanpskenus (OH) n BbixogHoe pene

(K).
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OT - paT4ymk TOKa;
[OH - patymnk HanpsKeHus;
K - BbIXOgHOE pene.

PucyHok 3 - CTpykTypHas cxema pene 3awutbl asuratensa PAL-01-053

Bnok ynpaBneHns wn wHgukaumm (BYWN) coctout w3 mukpokoHTponnepa (MK) c
nHTerpmposaHHbiM AL, 4-x paspagHoOro cBeToanMoAHOro nHankatopa, 3-X KHOMOK HaCTPOMKN
pexuma paboTbl pene, 5-Tm CBETOAMOAHBIX WMHAMKATOPOB CUTHANU3UPYHOLIMX aBapUnHbIE
COCTOSIHMS, @ Takke 0QHOro ABYXLUBETHOrO CBETOAMOOHOIO MHAMKATOPa COCTOSIHUS BbIXOLHOIO
perne (3eneHblin — pene 3aMKHYTO, KpacCHbIN — pa3oMKHYTO). Ha cxeme nokasaHbl COCTOSIHUS
BbIXOOHbIX KOHTAKTOB pene B NOSIOXEHUN “Pa3OMKHYTO”.

3.2 Tlopspok BKNOYEHUs

Pene BbinyckaeTcs MNOMHOCTbIO OTPErynMpoBaHHbIM U He TpebyeT npoBefeHus
OONOSTHUTENBHOWN PerynupoBKn Npu akcnnyatauyuun. Npu akcnnyaTtaumm pene B COOTBETCTBUN C
TEXHUYECKUMWN YCMOBUAMM N HACTOSILLMM PYKOBOLCTBOM B T€YEHME CpOKa Cryxbbl, B TOM
yucne nNpu HenpepbiBHOM paboTe, NpoBeAdeHNe pernaMeHTHbIX paboT He Tpebyetcsa. Nepen
YCTAHOBKOW perne Ha OOBLeKT, a Takke Mocrne ANMTENbHOrO0 XpaHeHWa pene B COCTaBe



annapartypsbl, peKoMeHOyeTCa NpoBepuTb ero PYHKUNOHUPOBAHME Ha yCTaBKax, Ha KOTOpPbIX
npegnonaraetcsa pabota pene.
Mpn nogaye HanpsXXeHWUst NMTaHUA Ha Knemmbl 5,6, BbIxogHoe pene obecTtodeHO U ero
KOHTaKTbl (KnemMmsbl 2-3) HaxoaaTcs B UICXOAHOM (Pa30MKHYTOM) COCTOSHUMW.
[na 3amblkaHWs KOHTAKTOB pernie OOMKHbl cobniogaTbCs yCnoBus:
- COOTBETCTBUE HAMpPSHKEHUA MUTaHUSA yCTaBKaM (HanpsXKeHwe OOMMKHO HaxoauTbCs B
ananasoHe Umax- ructepesunc + Umin + ructepesuc);
- OTCYTCTBME TOKa B MW3MepUTENbHbIX Lensx (KOHTPOSb 3anunaHus KOHTaKTOB
KOHTaKTopa);
[Mpn BbINOMHEHUN [OaHHbLIX YCMOBUW, MPUMEPHO 4Yepe3 2C — KOHTaKTbl perne
3aMblkaloTCAa U 3aropaeTtcs 3eneHbl ceetoguon K.

3.3 PaboTa pene Oo BKNOYeHUA gBUraTens

Mocne Toro, kak B pene POL-01-053 3aMKHYNuUCb BbIXOOHbIE  KOHTaKTbI
(knemmbl 2 — 3), Ha4YMHaeTCa UMK OXUAAHUA BKMOYEHUS ABuraTens (B criydae py4yHOro
3anycka pasuratens). lNpusHakoMm BKMIOYEHWA OBuUratensd SBNSETCH Hanvyme Toka 4epes
nameputenbHole  TpaHcdopmaTopbl. WHaukatopoM  OXugaHuss SABNSETCH  MUraroLun
MHOMKATOP XOSI0CTOro xoAa. B AaHHOM COCTOSAHUN pere MOXeT HaxoAUTLCA Kak yrogHo AOIro.
Bo Bpems oxuaaHusa pene BefeT KOHTPOMb HaNpsXXeHus.

3.4 PaboTta pene Bo BpeMA nycka u paboTbl AoBUratens

KOHTPONb TOKOB 1 HaNps>KeHUs.

B TeueHne BpemeHu 3anycka gsuratensd T3an pene npoBOAUT KOHTPOSIb TOKOB MO
napameTpam «XONOCTOM Xo4» N «aCMMMETpUs Toka». KOHTpomnb Mo napameTpy «acuMMeTpus
TOKa» NPOU3BOAUTCA NO 3Ha4YeHUsaM paboumx TokoB. [1o napameTpy «neperpyska» KOHTPOSib
He npoBoauTcs, Gnarogaps Yyemy obecneymBaeTcs CENEeKTUBHOCTb pere K MyCKOBbIM TOKam
apurartens.

[Mocne okoH4YaHWs BpeMeHU 3anycka ABuraTens AONOMHUTENbHO BKIKYAeTcsa 3awuTa oT
neperpysku rno Tokam (rno 3.8) u HanpsHKeHuo.

Mpy HapyweHnn napameTpoB CETU, HanpuMep, NpeBbILLEHNE HaNpPsKEHUs, 3aropaeTcs
ceetoamoa U> 1 kpacHbiM uBeToM cBeTogmon K, curHanuaupyrowmumn pasoMKHYTbIA KOHTaKT
pene.

Mpy HanMuumn cpasy HEeCKONbKMX aBapuUMHbIX NapaMeTpoB Ha CBETOAMOA4ax MOXeT
ObITb 3adMKCUMPOBAH TOMBbKO MapameTp, NO KOTOPOMY MPOM3OLISO OTKYEHWe pene.

3.5 PaboTa thyHKLMN aBTOMATUYECKOro NOBTOPHOro BKNOYEHUS

YcTtponcteo nossonseT ocywectenate AlNB (nporpammupyetcs onepatopom ot 0 go 5)
npu aBToMatudeckon pabote psuratend. AlB paboTaeT TONbKO MOCMAEe OTKIYEHMUS
asuratens (T.e. nocne npekpaweHus NnpoTekaHnsa Toka Yepes TT) no cnefyowmmM aBapunHbIM
napameTpam:

- neperpyska;

- aCUMMeTpUs TOKa;

- Xonocrowu (cyxown) xog.

lMoBTOpHbIE NycKkM npoucxogdar 4veped 15 + 3c.

Ecnu npnynHa aBapum He ucdeana, To nocne otpaboTkm nocnegHero umkna AllB, pene
3anomMuHaeT napameTpbl Ha CBETOAMOAHOM 3KpaHe M BbICBEYMBAET NPUYMHY OTKMOYEHUS Ha
COOTBETCTBYKOLUMX CBeTOoAMOAdax, MOKa3bliBalOWMX  MPUYUHBLI, MO KOTOPbIM MPOM3OLLIIO
oTkntodeHne. MNpu atom pabota pene 6noknpyeTcs.

[Mpw oTKNIOYEeHUM ABUraTesns rno NPUYMHE CHUWXKEHUS UNU MPEBbILLEHNA HANPSXXEHUS, Npn
aBTOMaTu4eckon pabote ABuratens, YUCro MyCcKOB He orpaHnyeHo. Nyckn NnponcxoasaT nocne
BOCCTaHOBMNEHNA HaNpsKeHUs B 3aaHHbIX Npeaenax ¢ y4eToM rucrepesuca.

3.6 lNepe3anyck pene

[na pa3bnoknpoBaHus pene HeobBXOAMMO OTKMIOYMTb M BKMOYUTL NUTaHWE pene wunu
HaXkaTb M yYAEpXuBaTb B HaXXaTOM COCTOSIHUM KHOMKY P> B TeyeHue 2 ¢ (NOKa He MnoracHyT
CBEeTOAMOAbl, NOKa3bIBaOLLME NPUYMHY OTKIOYEHMS MO BbllLeyKa3aHHbIM napameTpam).



B 3a6nokMpoBaHHOM COCTOSIHUM perle MOXHO NMpocMaTpuBaTh NapameTpbl OTKMHYEHWS,
HO Hemnb3si U3MEHATb YCTaBKW.

[ns Toro, 4ToGbI pene 3anoMuHarno napameTpbl, MPU KOTOPbLIX MPOU3OLUIIO OTKIHOYEeHe
Npu py4yHOM nycke, He0b6XoAMMO YCTaHOBUTL YMcro nyckos — 0.

3.7 CyeTumK MmoTOpecypca

MoTopecypc ABuratens cuYuTaeTcs BO BpeMsl MNPOTeKaHUs TokKa Yepes3 ABuraTterb.
HakonneHne moTo4acoB NPOUCXOOUT C KpaTHOCTbO 1 MvHyTa. MoTovackl oTobpaxatTcs Ha
9KpaHe B OBYX OKHaXx.

[lepBoe OKHO MMeeT BUA;:

P 1.03

NHdopmauums pexuma P nmeeT dpopmaT: TbICAYM HacoB, COTHM 4YacoB, AECATKN YacoB —
B BUAE Tpex undp C pasgenutesisHOW TOYKOW nocne ThiCAY 4acos.

Hanpumep, Hagnuck 1.03 obo3Ha4vaeT, 4yTo auratens Hapabotan 1 030 yacos.

BTopoe okHO JononHSAeT nepBoe U MMeeT BuUA;:

P. 8.53

MHpopmauna pexnma P. umeet dopmat: eguHuLbl YacoB, AECATKU MWUHYT, eOuHULbI
MUHYT.

Hanpumep, Hagnuck 8.53 o6o3HavaeT, 4To ABuraTenb Hapabotan 8 yacoB, 53 MUHYTHI.
[Mepexon mexgy OkHamMu NPoU3BOAUTCS C MOMOLLBIO KHOMOK A 1 V.

3.8 PaboTa pene npu neperpyske no ToKy
Mpwn neperpyske No TOKy Bpems cpabaTbiBaHNA 3aBUCUT OT BPEMEHM 3anycka ABuraTens
N BENUYNHBI NEPErpy3kn No TOKY N paccymTbiBaeTCs No cneayrowen popmyne:
Q
topis = W’ (1)
roe A — KpaTHOCTb TOKa neperpysku; B — noctosiHHas paBHas 1,05; Q — BpeMeHHble
XapaKTEPUCTMKM TOKa (3aBUCAT OT BPEMEHM 3anycka asuraTtens, Tabnuua 1).

Tabnuua 1 — BpeMeHHble xapakTepUCTUKn

Bpewms 3anycka dsuzamens, ¢ | BpeMmeHHble xapakmepucmuku moka Q

30
75
120
180
255
270
280
290
295
10...25 300

OO |IN|O|OT|BRWIN|F

Mopor cpabaTbiBaHUA neperpyskn no Toky B guanasoHe (1,1...2,0)-IHOM — BBogutcs
ycTaBkon. Bpemsi cpabaTtbiBaHust npu neperpy3ke no Toky B auanasoHe (1,1...10,0)-Inom
paccYnTbIBAETCA MUKPOKOHTPOMNEPOM nporpammHo no copmyne (1). Npaduk 3aBUCMMoOCTH
BpeMeHn cpabaTbiBaHUA Npu neperpyske NnpeactaBrieH Ha pUCYHKe 4.
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PucyHok 4 - 3aBMCMMOCTb BpEMEHN cpabaTbiBaHMSA Npu neperpyske

3.9 MopgknioyeHune pene

Cxema pene obecrneudvMBaeT ranbBaHWYECKYl0 pas3BA3Ky Lenen ynpasneHus (Knemmbl
«2», «3»), C NUTarLWen Lenbto (KNemMmbl «5»,«6»).

Cxema 3awmTbl gBuraTens, B 3aBUCUMOCTM OT BuAa BKINKOYEHNA TpaHCHOPMAaTOPOB TOKa
MOXeT BbITb NOCTPOEHa MO ABYM BapuaHTam. [pn 3aToM, cxema NUTaHna pene n KOHTaKTopa,
B 3aBMCMMOCTM OT UCMOSIHEHUS, MOXET ObITb MOCTPOEHa B N0OON KOMOMHALUMN HaANPSXKEHUI
220B, 380B. [Ina npumepa Ha puUCyHKe S npuBedeHbl ABa BapwaHTa BKMOYEHUS perne u
TpaHcopmaTopoB TOKa.

BAPUAHT 1. lNpsimoe BKkMOYEHME pene B MU3MepuUTenbHble TOKOBble uenu. [aHHbIn
BapuaHT pacrnpocTpaHaeTca Ha ABuUratenn ¢ HOMUHanbHbIM TOKOM 0O 5 A. Cxema npamMoro
BKIIOYEHNA perne npeacTaBneHa Ha pucyHke 5a.

BAPWAHT 2. BkrntoyeHne pene B u3MepuTerbHble TOKOBble LEnW 4Yepe3 BHeLLHWEe
nameputenbHble TpaHchopmaTopbl Toka (Tuna T-0,66). [aHHbIM BapMaHT pacnpoCcTpaHsaeTcs
Ha gBuraTenn ¢ HoMuHanbHbiM TOKOM 0 500 A. Cxema BKMOYEHUS pene 4Yyepe3 BHeLHue
n3mMepuTenbHble TpaHcopMaTopbl NpeacTaBneHa Ha pucyHke 56.
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FU — 3awmTHble npegoxpaHnTenu;

K — anekTpoMarHuTHbIN nyckaTens

(npn cxeme BKNOYEHUS pucyHka a — Unyckatensa ~220 B);
(npun cxeme BkMOYeHUs pucyHka 6 — Unyckatensa ~380 B);
S1 — KHOrMKa BKIIOMEHUS aBuraTens,

S2 — nepekntoyatenb aBToMatudeckas/pydHasa paborta (A/P);
S3 — KHOMKa BbLIKIHOYEHUA OBUraTens;

TA — BHeLWHMEe namepuTenbHble TpaHcdopMaTopbl.

a) Cxema npsimoro BkroyeHus pene (BapnaHt Unut pene~220B)
6) Cxema BKNOYEHUS perne 4epe3 BHELLHME UW3MepUTENbHblE TpaHcdopmaTopbl
(BapuaHT Unnt~380B).

PucyHok 5 — Cxembl BkntoveHus perne PAOL-01-053
4 HACTPOWKA PEXKMMOB PABOTbI PENE

4.1 OOwwme cBegeHus

4.1.1 Pene paboTaeT B crnegylolmx pexmmax oTobpaxeHns:
- A — oTtobpaxeHune 3Ha4YeHust Toka pasbl A;

- b — oTobpaxeHune 3Ha4yeHus Toka asbl B;

- C — otobpaxeHue 3Ha4yeHus Toka gasbl C;

- A. — oToGpaxeHne 3Ha4YEeHNA HaANPSXKEHUS NUTaHUS pene;
- F — oTobOpaxeHne 3Ha4eHUs 4YacToThbl CETY;

- P - oTtobpaxeHne 3Ha4YeHNs cHeTYMKA MOTOPECypCa;

- P. - oTtobpaxeHne 3Ha4YeHNsa cHeTYMKa MOTopecypca.
Pene paboTaeT B cnefyowmx pexnmMmax nporpaMmMmMpOBaHus:
- 1 — nporpammMmMpoBaHnEe HOMUHANBbHOIO HANPSYKEHUSI MUTAHWUS;



- 2 — nporpamMmupoBaHMe MakCUMaribHOIO HaMNpsKeHUs;

- 3 — nporpamMmupoBaHve MUHUMAITbHOIO HarnpsKeHUs;

- 4 — nporpaMmmupoBaHue KoadduumeHTa TpaHcopmauum (Npu BKNKOYEHUU pene C
BHELUHUMM AaTynKammn Toka);

- 5 — nporpammupoBaHve HOMWHANbBHOIO TOKa ABUraTens;

- 6 — nporpamMmmupoBaHMe ToKa XONOCTOro (Cyxoro) xoga asuratens;

- 7 — nporpamMmmupoBaHve ToKa neperpysku asurartens;

- 8 — nporpamMmmupoBaHue BeriMYnNHbl aCUMMETPUM TOKa;

- 9 — nporpamMmmupoBaH/e BpeMeHM 3anycka ABuUraTens;

- d — nporpammupoBaHve 3agepXkkm cpabaTbiBaHNSA NPU XONOCTOM (CyXOM) XOAE;

- E — nporpammupoBaHue 3afepXku cpabaTbiBaHMA 3BEHA HaNpsbkeHUst (MakcumanbHOro
HaNPSYKeHUsS, MUHUManbHOrO HaMNPSXXeHUs) U 3BEHa ToKa (aCMMMETPUN Toka, obpbiBa da3);

- G — nporpammMmuMpoBaHue Konn4ecTtea NOBTOPHbIX MYCKOB ABUraTens;

- P — obBHyneHunsa cyeTynka motopecypca (kog obHyneHus — 00O0.);

- [1- yctaHoBKa napons.

4.1.2 Tepepn Tem Kak NOAKMOYUTbL K BbIXOOAHbIM KIieMMaM pene Harpysky, Heobxoaumo
YyCTaHOBUTb YCTaBKN NapameTpoB, COrnacHo Tabnuvue 2, ¢ y4eToM napamMeTpoB aKCnyaTtaumm
noAgknioyaemoro apuratens. 3HayeHne ycTaBkM HOMUHAMbHOrO TOoKa OOJMKHO OblTb paBHbIM
NN MEHbLUMM 3HAYE€HUS HOMUHANbHOIO TOKa ABuUraTens. 3HavyeHne yCTaBku 3a4epXKn CyXoro
xoda cnefyeT ycTaHaBnmBaTb 2 ¢ unun bornee. [NamMaTb ycTaBoK aHEpProHe3aBncuUMa M MoXeT
COXPaHATb 3HAYEHMSA B TEYEHME BCEro CpoKa aKCnyaTaumm.

Tabnuua 2 — Tabnuua napameTpos

MapameTpbl

1 - HoMmnHanbHoe HanpsxeHne Uxowm, B
2 - MakcumansHoe HanpsxeHmne Uwvakc, B
3 - MUHMUManbHoe HanpshkeHne UmvH, B
4 - ko3 dnUneHT TpaHchopmaummn Kt

5 - HOMUHanbHbIN TOK lHoM, A

6 - TOK cyxoro xoga lcx, %

7 - nopor Toka neperpysku |neper

8 - acummeTpusa Toka lacum, %

9 - Bpems 3anycka gsurartens tsan,

d - 3agepxka cyxoro xoga tsang.xx, €

E - 3agepxxka 3BeHa HanpsXKeHua n Toka tsanuHr, C
G - KONN4YEeCTBO NOBTOPHbIX MYCKOB

4.1.3 [lpu ypoBHe TOKOB MO BCEM TpeM (pa3aM paBHbIM HyIO (KOrga ABuraTtenb He
NOAKMIOYEH WNWM MNpou3oLWsia OCTaHOBKa [ABuUratens C MNOMOLWbBK KHOMKM S3  «Bbikn.
ABuratens», pUCyHoK 5) MHOMKaATOp COCTOSAHUS BbIXOOQHOMO perne CBETUTCH 3erieHbIM LBETOM
— KOHTaKTbl perie 3aMKHYTbl, @ UHOMKATOP XOMoCTOro xoga muraet. B aTom coctosaHuu pene
Oypet HaxoauMTbCs OO Tex Mop, noka He OyaeT Haxata kHonka S1  «Bkn. gsuratens»
(pncyHoOK 5).

4.1.4 OTcyTCTBME TOYKM B paspsae nHaukaTopa «pexumy, npyu npocMoTpe pexmnmoB A,
b, C ykasbiBaeT Ha TO, YTO OTOOpa)kalTCsA 3HAYEHUA TOKOB, a €e Hanuume — 3Ha4yeHus
HanpspkeHus — A.

4.1.5 [dnana3oH oTobpaxeHuss 3Ha4YeHUn U3MepsSieMbIX TOKOB Ha WHOuKaTope
«3HAYEHWEY», npeacTtaeneH B Tabnuue 3.

Tabnuua 3 — OTobpaxeHne 3Ha4YeHN N3MePSEMbIX TOKOB

KoagppuyueHm  mpaHcghopmayuu Luana3oHbl omobpaxxeHusi
Kr U3MepsemMo20 3Ha4YeHUs moka ¢pas

1 (0...99,9)A, ¢ duckpemHocmebto £0,1 A




2...20

(0...999)A, ¢ duckpemHocmbro £1 A

21...100

(0...9,99)KA, ¢ duckpemHocmbro £0,01 KA

4.1.6 Ecnu 6bina BoibpaHa ogHa M3 YCTaBOK M Aarnee B TeYeHne 7 CeKyHO HU ofHa 13
KHonok (P unv A, unn V) He Obina Haxarta unu npoueaypa NporpaMmmMmMpoBaHNS YCTaBOK He
Oblla KOPPEKTHO 3aBeplueHa (COrflacHO anroputma, nNPUBELEHHOrO Ha PUCYHKe 6), TO
NPOUCXOAMUT aBTOMaTUYECKN BbIXOA U3 peXrMa NporpaMmMuUpoBaHns YCTaBOK.

HonyctTumble 3HayeHUs ycTaBOK AnA pasHbix AuanasoHos UHOM, npencraBneHbl B

Tabnuue 4.

Ta6bnuua 4 - [lonyCTmble 3Ha4YE€HUS YCTaBOK

YcTaBku
1- G-kor.
U 2-Umake, |3-Ummn, 4-K 5-lHom, |6-lcx, 7.1 8-lacum, | 9-tsan, | Hawpo, |Eaan, ,-,ogn{;7
HOM, B B T A % TEPEI % c c c .
B ycKos

220 242..275 |1%4..209 |1...100 |1...500 |20...85]1,1...2,0 |20...55 |1...25 |1...255|0...255|0...5

380 418..475 |267...362 |1...100 |1...500]20...85(1,1...2,0 |20...551...25 |1...255]0...255]0...5

lMopsgok npocMmoTpa U3MepseMblX 3HAYeHUW U NporpaMMupoBaHME  YCTaBOK
OCYyLLEeCTBNAeTCa No cneaywowemMy anroputmy (PUCyHOK 6):

1) lNocne nogayn HaNpsKEHUs MUTAHUA Ha WHOMKaATope oTobpakaeTcs Tekyliee
3HayeHune KoHTponupyemoro Toka dasbl A (no 4.1.3 — 4.1.5);

2) NMpwn nocnegoBaTenbHOM HaXaTum KHONMoK A unu ¥ OCyLeCTBNAETCA nepexon Mexay
pexumMmamu:

ADACAA AFAPAP AAA
nin
VP.YPYFVYA VCVYDbVAY

3) Haxatnem KHOMKM P>, OCYLLECTBMSETCA Mepexod B pPexuMm MnporpaMmmMmmnpoBaHns
yCTaBOK U pa3psg nHgukatopa « PEXKUM» HavynHaeT murate (no 4.1.7).

4) [Ins npocmoTpa TeKywmx (paHee YCTaHOBIEHHbIX) 3HA4YeHM, HeoBXoauMO HaxaTtb
KHOMKM A nnn V¥ (no 4.1.7).

A2A3ALASAGCA7TABA9AdAEAGAPAP. ATTALA
unun
VIIVP. VPYGVEVYdVYOVE8VY/7V6V5V4V3V2V1lYVY

5) lNocne TOro kak ycrtaBka, KoTopas TpebyeT M3MeHeHusi, BblibpaHa, Heobxoaumo
Ha)kaTb KHOMKY . HaunMHaeT muratb ctapwmn paspsg nHgukatopa « SHAYEHUE», ykasbiBas,
YTO 3HAYEHNE MOXXHO U3MEHSATD.

6) W3meHeHve 3HayeHuMs MPOM3BOAUTCH C MNOMOLLBKD KHOMOK A  unn v
(6onbLue/mMeHbLUe).

7) MNocne Toro, Kak ctapwuin paspsa U3MEHEH UM HEe U3MEHEeH, HeobXoaMMO HaxaTb
KHOMKY P> Ona nepexoga K cnegywwemy paspsgy wuHovkatopa «3HAYEHUE» wn
OCYyLLEeCTBNEHUs npoueaypbl no 6), u T. 4.

8) Korga Bce 3HayYeHWe M3MEHEHO UMM He U3MEHEHO, HEOBXOOUMO HaXKaTb KHOMKy W
AON15 3an1Mcu yCTaBk/ B 3HEProHe3aBMCUMYIO NaMsiTb perne.

9) Ecnu 3HayeHue ycTaBkM WUCTUHHO (T. €. COOTBETCTBYeT napamMeTpam perne), Ha
nugukatope «3HAYEHWE» nosiBnsetca Hagnucb [P, obo3Havawouwasa, 4To 3HavyeHue
yCTaBKM 3anncaHo B 3HEProHe3aBMCUMYO NaMsTb pere.

10) B npoTtuBHOM cny4vae, Korga W3MEHEHHOE 3HayeHue YCTaBKM He COOTBETCTBYET
napameTpam pene, Ha nHagukatope « SHAYEHUWE» nosiBnsieTcs Hagnucb Err, obo3Havatrowas,
YTO 3HAYEHUe YCTaBKMN NOXHO N 3anncCb B NaMsATb HE NPOU3BOAUTCS.

11) Anga Toro, 4Tobbl OBHYNUTBL CHETUYMK MOTOpPecypca, He0H6X04MMO, HaXoaACh B peXUMe
P, npn nosieneHun 111, BBectn koa obHyneHus — OOO. locne 3Toro cHeTYnK MoTopecypca




ByneTt obHyneH, n npu npocmoTtpe P (oTobpakeHue 3Ha4vyeHUs cHeTyMKa MoTopecypca), Ha
nugukatope «3HAYEHUE» 6ynyTt otobpaxaTtbca Hynm — O0O0.

12) B pene umeeTcs NyHKT MeHo napons — [, (coctoawmn mns tpex undp). MNaponb
cnegyeTt NPUMEHATb B ClyyYasax HeoOGXOAMMOCTM 3auUTUTLCA OT HECAHKLMOHMPOBAHHOMO
AO0CTyna K U3MeHEeHuo ycTaBok. pn aToM NpoOCMOTP YCTaBOK M NapamMeTpoB CETU U TOKOB
apuratenss OOCTYNeH.

B pene BBegeH TexHonormyeckmn naponb 000 (Ha akpaHe w3ob6paxkeHo ee¢). [Npn
TakoM naposfie YCTPOMUCTBO HE WMeeT OrpaHu4YeHuss No nNpOCMOTPY MNapameTpoB M BBOAY
HOBbIX yCTaBoK. [laponb npw aTOM He 3anpaiwmBaeTcsa. Ecnu He Tpebyetca 3awmTta oT
HeCaHKUMOHMPOBAHHOIO MU3MEHEeHUsI YCTaBOK, HacTOSITeSIbHO peKoMeHAyeM  He
BXOAWUTb B AaHHbLIA NYHKT MEHIO U HE YCTaHaBNMBaTb KaKoM-NMbo Apyrow naponb,
TaK KaK npu nocrneaylwlen cMeHe YCTaBOK YCTPOMCTBO noTpebyeT BBECTM Naposb,
KOTOpbIv Obin BBeAeH. [py BBOAE CBOEro HOBOro naponsi, Heobxoammo obecnednTb ero
COXPaHHOCTb M KOHMAEHUManbLHOCTb ANd Mnocnefywero U3MeHeHUs YCTaBoK.

5 PASMELLEHME N MOHTAX

KoHcTpykums pene obecneumBaeT YCTAHOBKY BbICTYNalOLWMM MOHTaXOM C MNepegHuMm
npucoeanHeHeM NpoBOLOB.

MecTo ycCTaHOBKM perne AOMKHO ObiTb 3awuuweHo OT nonagaHus BoAbl, Macna,
39MYnbCUKU, OT HENOCPEACTBEHHOIO BO3AENCTBUA CONHEYHOWN paguaunn.

KOHTaKkTHble 3aXXUMbl BHELLUHMX MPOBOAOB AOSKHbI NpegycMaTpuBaTb NpPUCOeuHEHWEe
AByX MpoOBOAOB ceyeHvem 1,5 MM? unu ogHoro npoBoda cedveHvem 4,0 MM? C MOMOLLBHO
BMHTOB M4.
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ALY
—> Pexxum 9 > N JuanazoH |
faam (1...10)c, duck. 1 ¢
AV
«—> Pexum d > N JuanazoH |
form vy || (1...255)c, Quck. 1 ¢
ALY
PAEEN Pexxum E > N JluanasoH |
fonn T | | (0..255)c, duck. 1 ¢
ALY
3 Pexum G > N JuanazoH |
NOBMODHbL e (0...5), duck. 1
ALY
—> Pexxum P > N JuanazoH |
0OHy1eHUe pecypad (111-000)
AV
>
Sle—s Pexxum I1 N JuanaszoH |
P napa/is (000...999)
N |
— I PI Err
A > A > A >
L] 2 18.8.8.>248.5.8."18.8.5.
I
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6 TPEBOBAHWA BE3OMNACHOCTH

KoHcTpykuma pene obecneudnBaeT 6e3onacHOCTb O6CnyXMBaHMS B COOTBETCTBMM C
FOCT 12.2.006-87 n gaBndetcsa noxapobesonacHon. 1o cnocoby 3awmTbl OT MNOpaKeHus
3NEeKTpUYecKkMM TOKOM pene cooTBeTcTBYIOT Kraccy 0 no FOCT 12.2.007-87.

akcnnyaTaums u obcnyXxunBaHue perne paspellaeTcd nuuam, npowealm cnelmanbHyo
NOArOTOBKY M O3HAKOMUBLLUMMCS C HACTOSALLMM NacnopTOM.

CteneHb 3awmTbl obonoukon pene — IP 40 OCT14255-69, creneHb 3awwnTbl
KOHTaKTHbIX BbiBO4OB — IP 10 TOCT14255-609.

MoHTax n obcnyxmBaHue perne A0MKHbI NPOM3BOANTLCA B 06€CTOYEHHOM COCTOSIHUMN.

3anpewaeTca cHMMaTb 060MOYKY C pene, Haxoaswmxcsa B pabore.

7 TEXHWYECKOE OBCITY>XUBAHNE

TexHu4eckoe obcnyxnBaHue perne BKNIYaerT:

- MPOBEPKY NpY NepBOM BKIIOYEHWUU;

- Nepuoanyeckme NPoBEPKN TEXHNYECKOrO COCTOSHUS.

[MpoBepKy Npu NepBoM BKITHOYEHUM NPOU3BOAAT B COOTBETCTBUN C pa3gesioMm 3.2 JaHHOro
PYKOBOZCTBA MO 3KChnyaTauumu.

[Mepuoanyeckme NpPoBEPKN TEXHUYECKOrNO COCTOSHUSA NpoBoAAT vepes3 3-6 net. epsyto
nepuoamnyeckyto MpoOBEpKy peKoMeHOyeTCaA MpoBOAMTb 4epes roq nocrne BBoda B
akcnnyatauuio. B 06bEM nepuoanyeckon NPOBEPKU BKNOYAIOT BHELLHUA OCMOTP, MPOBEPKY
MEeXaHMYEeCKOro KpensieHNs 3f1IeMEHTOB, 3aTSKKY BUHTOBLIX KNEMMHbIX coeauHeHnn. Ob6bEém
3NEKTPUYECKUX UCTIbITAHUI BbINOSTHAKT B COOTBETCTBUM C PYKOBOLCTBOM MO 3KCrsiyaTauuu.

O6cnyxvBaHMe BHELWHWX TOKOBbIX TpaHCOPMAaTOpPOB MPOBOAMTbL B COOTBETCTBMM C
TeXHUYEeCKON AOKyMeHTaunen Ha gaHHoe nsgenve.

8 XPAHEHUE N TPAHCINOPTUPOBAHUE

Pene B ynakoBke npeanpusTUS-U3roToBUTENS OOMXKHbI XPaHUTbLCA B OTanfiMBaeMblX W
BEHTUNUPYEMbIX XpaHunuwiax npu temnepartype ot 5 go 40°C n OTHOCUTESTbHOW BII@XHOCTU
He 6onee 80 % npu Temnepatype 25 °C npu OTCYTCTBUN B BO3AYXE arpeCcCuBHbIX MPUMECEN.

YcnoBusa xpaHeHus perne B yrnakoBKe U3roToBUTeNsa JOMMKHbI COOTBETCTBOBATL YCNOBUAM
xpaHeHusa 1(J1) no FTOCT 15150-69.

[onycTumMbl CPOK COXpaHAEMOCTU B YNakoBKe - 2 rofa.

YcnoBus XxpaHeHNs perie, BMOHTUPOBAaHHbIX B annapaTypy, He OOMMKHbl OTNu4aTbecs OT
yCNnoBWiA 3KCnIyaTaunm.

YcnoBusi TpaHCNOPTUPOBAHUS pere B ynakoBke NpeanpuaTus M3roToBUTENs:

- B YacTM BO3[AEUCTBUS MexaHuyecknx daktopoB — kateropus C no
MOCT 23216-78;

- B 4YaCTu BO3OENCTBUSA KNUMaATUYECKMX PakTopoB BHelLHen cpedbl — kaTeropus C no
FOCT 15150-69, npn 3ToM TemnepaTypa OKpyXawuwen cpegbl Npu TPaHCNOPTUPOBKE B
npegenax ot muHyc 40 go nntoc 55 °C.

[Mpy 3TOM ynakoBaHHble perie AOMKHbl ObiTb 3alMleHbl OT HenocpenCTBEHHOro
BO3JEeNUCTBUSA CONTHEYHOM paguaumm n atTMocgepHbIX 0CagKoB.

Pene, npegHasHayeHHble Ons MNPSAMOro 3KCMopTa, B CheuManbHOW YnakoBKE MOXHO
TpaHCNOPTMPOBaTb MOPCKUM TpaHCNopTOM 6e3 orpaHu4eHus pacCcTosHuMs C cobnogeHnem
yKa3aHHOW BbilLe 3aLlMTbl OT BO3AENCTBUSA KNUMATUYECKUX (PaKTOPOB.

Mpn TpaHCnopTMpPOBaHWUN perie B YCIOBUSAX, OTNIMYAIOLWUXCA OT YCIIOBUM 3KCNIyaTauuu,
OHW JOSMKHbI BbITb CHATLI M YNakoBaHbl B YNAKOBKY NpeanpuaTUA-U3roToBUTENS U 3aLLMLLEHb!
OT BO3ENCTBUSA KITMMATUYECKUX (PaKTOPOB.



9 KOMIMIEKTHOCTb

B KoMNneKkT noctaBkun BXOOMT:
PENE 3ALLUMTBI ABUTATEIIS .. ettt ettt et et et e e e e e e e e e e e e eaeaeenes 1 wr;
PYKOBOZACTBO MO 3KCMNYATALIMM ...euiviteiniies caet et ee eet e ieeeen e aeeeenana s 1 wr.

10 CBEAEHWA OB YTUITN3ALINA

lMocne oTkasa pene (He Noanexawlero PeMOHTY), @ Takke OKOHYaHMSA CpoKa CryXObl,
ero yTunmnsmpytoT.

OCHOBHbIM  MeTOO4OM  yTunu3auum aBnsetca pasbopka pene. [lpu pasbopke
uenecoobpasHo pa3genaTb MaTepuanel Ha rpynnbl. /I3 coctaBa pene nognexar yTunusaumm
YepHble 1 LBETHbIE MeTanmbl, NacTMacchl. YepHble MeTanmnbl Npu yTunusaumm Heobxoammo
pasgensiTb Ha CTanb KOHCTPYKUMOHHYHO U 3NEKTPOTEXHUYECKYHD, a LUBETHble MeTannbl — Ha
Menb M crnaBbl HA MEHOW OCHOBE.

YTunusaumsi AormkHa nNpoBOAUTLCA B COOTBETCTBUM C TpeboBaHWSIMM pervoHarnbHbIX
3aKOHOOATENbCTB.

11 TAPAHTUN N3ITOTOBUTEJA

M3rotoButenb rapaHTMpyeT cooTBeTCcTBME pene TpeboBaHusm TY npu cobniogeHun
noTpebuTenem ycrnoBun TPaHCMOPTUPOBAHUS, XPaHEHUS MU 3KCNyaTaumm pene.

[[apaHTUWHBLIM CPOK akcnnyaTauum 2,5 roga B npefenax rapaHTMMHOINO Cpoka XpaHeHUs
CO OHS BBOAA pene B 3KcnnyaTauuto.

[[apaHTUNHLIN CPOK XpaHeHna 3,5 roga oT AaTbl U3rOTOBMEHUS Pene.

12 CBUOETENBCTBO O NPUEMKE

Pene P[L-01-053 npoBepeHO nNoO nporpaMmMe nNpPUEMO-CAATOYHbIX WUCMbITAHUMN,
cooTtBeTcTBYeT TY ¥31.2-22965117-004-2005 1 npn3HaHO rogHbIM K 3KCnsyaTauuu.

KoHTponep [ata

Wramn OTK



NMPUNOXEHUE A
3anucb 0603Ha4YeHns1 pene Npy 3akase 1 B JOKYMEHTaLMUW Apyroro uagenuvs

B 3akase Ha pene fomkHO 6bITb yKa3aHo:

- HAUMEHOBaHWe 1 TUN pene;

- KNMMMaTU4YECKOE UCMOMHEHME U KaTeropmnsa pasMmeLLeHmns;
- HOMMHaNbHOE HaMpsKEHME 1 4acToTa,

- HOMEpP TEXHUYECKMX YCIOBUMN.

Mpumep 3anucu ob6o3HayveHuns pene POL-01-053 npu 3aka3e v B JOKyMEHTaLMK OpYroro
n3nenus:

«Pene 3awuntbl gsuratena PAL-01-053 Y3, 220/380B, 50 Ny
TY ¥Y31.2-22965117-004-2005»



Ta6bnuua pekoMeHOyeMbIX 3aMeH perne

PEJIEMHAS 3AIIIATA 1 ABTOMATHKA

3amensiemoe pele PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peiie PEACIC®
PY-1, PYU-2, PCT'-11 YPU-3M Muxkom P121,122,123 P3J1-01 PT-80, PC-80M2 P3JI-03
V3A AT; MP3C
PEJIE BPEMEHHU
3ameHsieMoe peJie PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peje PEACIC®
2 PBM PBII-03-2 PB 19, PCB01-1 %\'468’ BJI-
BJI-34, BJI-56 BJI-81 PB 215, PB 225, BJI-101A PCB01-3 BJI-81, BC-43
BJI-36 BJI-59 PB 235, PB 245 PCB01-4 BJI-76M
BJI-40. BJI-41 BJI-65, BJI-78A, PB 217, PB 227, BJI-102, PCB01-5 BJI-65
’ BJI-78M, BJI-164 PB 237, PB 247 BJI-73M PCB 13 BJI-104
BJI-43...BJI-49 BJI-64...BJI-69 PB 218, PB 228, BJI-100A PCB 14 BJI-101A
BJI-56 BJI-81 PB 238, PB 248 BJI-64, BJI-66,
BC-10 BC-43 PBM 12, PBM 13 | BJI-104 PCB 15-1, PCB 15M-1 | BJI-68, BJI-69,
PB 01 BJI-69, BJI-76M ll)f’ 12,PB13,PB | 1164 BII-66, PCB16-1,PCBI6M-1 | 5y 61 BT-162
BJI-79M PBIT 72-3121, BJI-68, BJI-69, PCB 15-2,PCB 15M-2 | BJI-73A, BJI-
PB 03 BJI-101A PKB 11-33-11, BJI-76A, PCB 16-2, PCB 16M-2 | 73M, BJI-102
BJI-103 PKB 11-43-11, BJI-76M, PCB 15-3 BJI-65, BJI-78M,
PB 03 + PH 54 BJI-103A PCB 18-11, BJI-161, BJI-164
PB 112,0B 112 PCB 19-11 BJI-162 PCB 15-4, PCB 15M-4
pB128, 9B 128 | U100 PBII 72-3221, PCB 164, PCB 16M-4 | D167
PB 130 BJI-64 PKB 11-33-12, BII-73A, PCB 15-5 BJI-75M
BJI-73M - -
PB 113,9B 113, PKB 11-43-12, ’ PCB 16-3 BIL59, BII
BIL102 BJI-102 159M
PB 123, 3B 123, B.TI-73A‘ PCB 18-12,19-12 PCB 17-3 BJI-81
PB 127,3B 127, BH-731\/E PBIT 72-3122, BJI-54 PCB 17-4 BC-43-3
PB 133, 5B 133, PKB 11-33-21, BJ'I-75:A PCB 18-13 BJI-100A
PB 143, 5B 143 PKB 11-43-21, BH-75M’ PCB 18-23, PCB 19 BJI-101A
PB 114, PB 124, PCB 19-31 BJI-161 ]73;%1'65’ BJI-
BJI-102, BJI-73M PCB 160 BILSM. B
PB 134, PB 144 PBT 1200 BC-43 164 ’
PB 132,5B 132, PIIB 01 PCB 260 BJI-100A
PB 142, OB 142 BJI-100A PIIB 58, 69T BJ1-108 PCB 255 BJI-101A
PB 15 BJI-81 PPBII-1 PBII-03 TIIT BJI-159
PEJIE HAIIPSI’)KEHUS
3amensiemoe pele PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peiie PEACIC®
PCH 12 HJI-8, HJI-18-1 PH 53, PH 153, HJI-6, HII-6A, PH 54, PH 154,
PCH 14, PCH 15, HJI-4 PH 73, PCH-12 HJI-8, HJI-18- PCH 18, HIJI-7, HII-7A,
PCH 50-2 PCH 50-1, PCH 50-6,| 1, PCH 50-4, PCH 50-7, HJI-8, HJI-18-2
PCH 16, PCH 17, HIL5 OH 524, OH 526 HJI-19 OH 528, OH 529
PH-58 PH 54 u PB 03 BJI-103A
MPOMEKXYTOUYHBIE PEJIE
3amensiemoe pele PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peiie PEACIC®
13 6, I12-36, [13-37| POII-20 PI1 17-4, -5 I19-41 PII 252 112-45
PIT 8, PIT9 15-46 PIT 18-1, -2, -3 115-44 PIT 255 119-42
PIT11,PIT12 PIT 18-4, -5, -6, -7 | I1D-45 PIT 256 112-45
MKY 48, 119-21 PIT 18-8, -9, -0 115-45 PIT 258 119-44
PITY2-36 115-40 PIT 20 POI1-20 PIIT 100 POI1-20
PIT 16-1 PII21M POII-21 POII 25 113-40, T15-42
PIT 16-2, -3, -4 113-42 PII 23, PIT 25 113-40 POIT 36 113-40, T15-42
PIT 16-5, 7 I13-40 PIT1 221, 222, 225 I195-41 POIT 37 112-44, 113-45
PIT17-1 1195-41 PI1232, 233, 254 115-42 POIT 38]] 112-46
PIT17-2, -3 115-43 POIT 96 119-44, T19-45
PEJIE KOHTPOJISA ®A3 PEJIE TOKA PEJIE 3AIUTHI ABUI'ATEJIA
3amensemMoe peiie PEACIC® 3amensiemoe peie | PEACIC® 3ameHnsieMmoe pelie PEACIC®
PO®-11, -12, -13 | EJI-11, -12, -13 PCT 11, Y30T2-2V,
EJI-8, EJI-10 EJI-11 PCT 13, AJl-1 P335-6, PO35-7,
PCH-25M EJI-11 PCT 40-1 P3/1-1, P31-3M, PJILI-01
PCH-26M EJI-12 PT3 51 AJl-4 P31V,
PCH-27M EJI-13 VB3-301, TK




Tabnuua pekoMeHAyeMbIX 3aMeH perie U YCTPONCTB AN 3HepPreTUku
Ha uspgenus npoussoactea PEJICiC

YCTPOWUCTBA PEJIEAHOM 3ALUUTbLI U ABTOMATUKU

PEACIC™ 3ameHsieMble aHanoru
P31-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P3N-01.02 Y3A-10A.2, MP3C-05M
P3M-01.03 Y3A-10A.2, Y3A-AT
P31-03.100 PC80M2-1...8, PC8OM2M-1...8, Y3A-AT, 2 pene PT80, PT90, 2 perie PC80M-1...5
P31-03.200 Y3A-AT, PC80M2-19...21
P31-03.300 Y3A-AT, PC80M2-11...14, PC80M2M-11...14, , 2 pene PCBON-6
YPY-3M, YPY-3M-C Mo 3 pene (PY-1, PY4-2, PY-3, PCT-11), SPAF 340
bLUA-01 [ga PI1-341 unu gga PI1-361
PENE BPEMEHM
OaHouenHble pene MHorouenHble pene
PEACIC™| 3ameHsieMble pene PEACIC 3aMeHsieMble pene Pene AlB, cyTouHble nporpaMmHble
PB113, PB127 PB133 BIF0S | pg o3 T T el ETTE
BN-69, PB143, 3811398123, || BN-79M
PB215, PB225, PB235,
PCB18-11, PCB16-2 5, PCB25S,
PB114, PB124, PB134 Eﬂ'?ﬁ,v. EEEPQ . 18-23
: ! ’ . 2 BN-104, | PBM-12, PBM- 13,
BJI-102, PB 247 BJ1-82 PCB-01-3, BC-10-3 - -
BM-102A | OB114, OB124 3B134, 55115 PB128. PRTE) B-108 PrB-01, PB58
BN-73M OB144, 38217, 3B227, PB142. PB218. PBI2S PBU-03 PPBI-1, 2PBM
9B 247 BN-100A | PB238, PB248, 2PBM
PCB 160, PCB 260 3 pene PCB 01-5
PENE HAMPSKEHUS
. 3ameHsemble v | 32MeHseMble . 3ameHsemble
PEACIC pene PEACIC pene PEACIC pene
HN-6, PH 53, PH153,
HR-4 Pon i Pon1s HIGA PCH 50-1 HM18-1 PCH50-6
HNBA-1 PH-53-60/]
PCH 16, PCH 17 PH 54, PH154
HN-5 bGH 504 HIT, HA7A | Goents HN-18-2 PCH 50-7
HI-8, PCH12, He PCH 18, PCH HN-9 PH53+ PH54
HN-8A PCH50-6 50-7 HN-9A, HN-19 | PCH50-6 + PCH 50-7
MPOMEXYTOYHBIE PESIE
PEACIC™ 3ameHsieMble pene
M2-40, N3-40A | PN23 P25 PM16-1, 5,6, 7, PT116-1M. -7M, Pan36-11, PA36-21, PAMN-36
N3-41 P 17-1,PT117-4, PN 17-5, PM1221, PT222 P1225, PAN37-13
M3-42 PI116-2, PT116-3, PT1 16-4, PAT136-12, POM36-13, PAM136-14, PT1255, PT1232
Ma-43 PM17-2, PN 17-3
N3-44 PIT18-1, PT118-2, P11 18-3 , PON37-111,PAN37-112, PAN37-113, PN 251, P1 253, POMN96
9.5 P 254, PT1256, P1 18-4, PI118-5, PI118-6, PT118-7, PT1 18-8, PT118-9, P11 18-0, PM118M
P3M37-121, PAM37-221
M3-46, TA-46A | PNI-11, PI-12, PTI-11M.-12M, POMN380
PENE TOKA
PEACIC™ 3ameHsieMble pene
All-1 PCT11, PCT13, PCT40-1, PCT11M
AlT-2 PT40, PT140, PCT40-3. PC40M
AlT-3B PC40M?2, PCAOM2 + PB, 2 penie PT40, PT140, PCT40-3, PCT40-3 +PB
All-4, AN-4-1 | P3T51, PT351.01
All-4-2 P3T51+ PB, PCT40-1B
AIT5 2 pere PT-81, PT-82, PT-83, PT-84, PT-91, PT-92, PC8OM2M-1...17




AnA 3AMETOK







(000 «HayuHo npou330ncrae|-|)
Hoe npeanpuaTue K PEACIC»
03148, YkpauHa, r. Kues,
yn. Cembu COCHUHBIX, 9
Ten.: +38(044) 406-61-52
e-mail: sales@relsis.ua
web: www.relsis.ua
l[eHepanbHbIW NOCTaBLYUK:
000 «KET3», r.Kues
\ Ten.: +38(044) 406-61-53
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