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BHUMAHMUE!
Lo usyyeHusi pykoeodcmea perne He sKkro4ams!

HadexHocmb u donzoeeqyHocmb persie obecrieyugaemcsi He MOJIbKO Kayecmeom
perie, HO U rpasusibHbIM CcObIoOeHUEeM pPexumMos8 U ycrio8ul 3KCrlyamauyuu, rnosmomy
cobnodeHue 8cex mpebosaHul, U3IOXEHHbIX 8 HacmosiweM pykosoocmee 10
akcrinyamauuu (P3), sensemcs o6si13amesibHbIM.

B ces3u ¢ cucmemamuyecku rnposodumbimMu pabomamu Mo coeepuleHcmeo8aHuto
KOHCMPYKUUU U mexHosio2uu u32o0moersieHusi B03MOXHbI Heborsibuwiue pacxoxX0o0eHUss Mexoy
pyKogoOCcmeoM 10 3KCrhfyamauuu U rocmasnsemMbiM u3denueM, He enusiuue Ha
napamempbl U30esius, Ha ycrio8usi e20 MOHmaxXa U dKcrayamayuu.

U30enue codepxxum 3reMeHmMbl MUKPO3IEKMPOHUKU, MO3MOMY nepcoHas OO/MKEeH
npoumu crieyuarsbHbll UHCMPYKMa)x U ammecmauyuro Ha rnpaeo 8bIrnosiHeHusi pabom (c
ydyemom Heobxodumbix Mep 3awjumsl om 8030elicmausi cmamu4ecKo20 3/iekmpuyecmaa)).

UHcmpykmaxx dosmkeH rnpoeooumscs 8 coomeemcmeuu ¢ delicmeyrouumM 8 opaaHu3ayuu

r10/10XKEHUEM.

HanmeHoBaHue Penakums [ara
BEpcun

Bepcusa Ne 0 OpurmnHanbHoe nsgaHue

Bepcna Ne 1 M3gaHue ncnpaBneHHoe v AonoJsIHEHHOe 17.11.10.

Bepcusa Ne 2 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE

Bepcus Ne 3 M3gaHne ncnpasneHHoe 1 JOMNOSIHEHHOEe 02.02.11.

Bepcus Ne 4 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 23.02.11.

Bepcusa Ne 5 MN3gaHue ucnpaBneHHoe U A0MNOSTHEHHOE 18.04.13.

Bepcua Ne 6 3gaHue ncnpaBneHHoe v JonoJsIHEHHOe 23.06.16.

Bepcusa Ne 7 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 21.11.17
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PEJIE SAWNTbLI ABUTATENA POLU-01-057-1, POL-01-057-2, PAL-01-057-3

1  HA3HAYEHWE PEJIE

Pene s3awwntbl guratensa PAU-01-057-1, PAOL-01-057-2 PAL-01-057-3 (nanee pene),
nepeMeHHbIM UM MNOCTOSAHHLIM OMNEPaTUBHbLIM HanpsbkeHNEM C LMEPPOBON HACTPOMKOW W
NHOMKaLUMEN KOHTPONMpyeMbIX NapamMeTpoB, npeaHasHavyeHo AnS 3almTbl BbICOKOBOSbTHBIX U
HW3KOBONbTHbLIX 3anekTpoaBuratenen. Pene BbiNonHseT 3awmty TpexdasHbiX aCMHXPOHHbIX
BbICOKOBOSbTHbIX Auratenen 6/10 kKB ¢ nuTaHnem pene u/vnu KOHTPONIEM HanpsKeHNs ceTn
anekTpoasuratensa  OT  MNOHWXawwero TpaHcdopmaTtopa 3x58/100B, a Takke
anektpoasuratenen HanpshkeHmem 3x220/380 B, oT nocneacTesui:

- neperpysok rno TOKy;

- acummeTpumn Harpysku (dasbl A n C nnu gassl A, B n C);

- paboTbl ¢ Hegorpy3kon (no ¢asam A n C nnu no gasam A, B n C);

- BnoknpoBKM poTOpa;

- opHoasHbIX 3amblkaHuin Ha 3emnio (3H3) no Toky HyneBoW nocrnegoBaTenbHOCTH
(3lo);

- NPEeBbILWEHNS NNTAIOLWEro HaNPsKeHNsa ABuraTens;

- MOHWXEHUS NMUTAIOLLErO HaNPSXKEHNS ABUraTens;

- HenpasuIbHOro YepeaoBaHNa (has HanpsKEHUS;

- 3anMnaHusa KOHTaKTOB nyckaTens Asuratens.

Pene npou3BoguMT  KOMMyTAUMIO  3MEKTPUYECKMX  Lener  npu  OOCTUXKEHUMU
KOHTPOSNIMpYEMbIMW NapamMeTpamu ornpefesieHHbIX, NpeasapuTenbHO 3anporpaMmMmpoBaHHbIX
YPOBHEMN.

Mo HanMuuo NNU OTCYTCTBUIO ONEPAaTMBHOIO HaNPsXXEeHUSA, KOHTPOO HaNPsXKeHUs CceTu
apuraTens pene UMeT UCMOSNHEHNS, YKa3aHHble B Tabnuue 1.

Tabnuua 1 — VicnonHenuns pene POL-01-057-X

HavmeHoBaHune NcnonHeHne
napameTpa POL-01-057-1 POL-01-057-2 POL-01-057-3
0 OpgHodasHoe, 100, 110, OpgHodasHoe, 100, 110,
nepaTtnBHoe
220 B nocTtossHHOro nnu HeT 220 B nocTtossHHOro nnu
nuTaHne pene
nepemeHHoro Toka 50 Iy, nepemeHHoro Toka 50 'y,
KoHTponb 3x100 B nepemeHHoro | 3x100 B nepemeHHoro
NMMHEenHoro et Toka 4actoTton 50 Iy, Toka yactoTom 50 Iy,
HanpsXeHust 3x380 B nepemeHHoro | 3x380 B nepemeHHOro
nMTaHWsa gBuraTens Toka 4actoTtom 50 Ny, Toka 4actotom 50 Iy,

Perne nmeeTt BO3MOXHOCTb OTKMNOYaTL ENCTBUE CeayoLWnX dYHKLUNA:

- 3awWwumTy N0 MakcMmanbHoOMy HanpsbkeHuto (kpome PAL-01-057-1);

- 3awWwwmTy No MUHUMarbHOMY HanpsxeHuto (kpome POL-01-057-1);

- 3awwmTy No xonocTtomy /cyxomy/ xogy;

- 3aWuTy N0 aCMMMETPUN TOKOB;

- 3awwmTy no 6roKMpPOBKE POTOPA;

- 3aWMTy OT 3aMblKaHUSA Ha 3eMIH0;

- 3awWwwmTy OT HenpaBuIibHOrO YepenoBaHus ¢gas (kpome POL-01-057-1).

Pene koHurypupytoTca ons paboTbl B OAHOM U3 TPEX PEXMMOB:

1) koHTposb TokoB B hasax A n C un 3lo;

2) KOHTpoOsb TOKOB B pasax A,B,C;

3) KOHTposnb TokoB B (paszax A n C.

OpHoBpeMEeHHO, KpoMe 3alUMTHbIX (PYHKUWKW, perie uMeeT BO3MOXHOCTb MOHUTOPWHra
cnegylowmnx napaMmeTpos:

- notpebnsaemoro Toka no dase (la, Ic), 3lo nnm (la, Is, Ic);

- nuHenHoro HanpsbkeHns B cetn (Uas, Usc, Uca) (MCNOMHEHUA C KOHTpPONem
HanNpsXXeHus);

- 4acToTbl CeTu;
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- MOTOpecypca;

Pene wn3rotaBnuBaloTCA B KIIMMATUYECKUX MUCMOMHEHUsX Y kateropum 3 MO
FOCT 15150-69 gona noctaBoK B pavOHbl C YMEPEHHbIM W XONoAHbIM KNuMaTtoM U B
ncnonHeHnn T kateropum 3 no FOCT 15150-69 ana nocTtaBOK Ha 3KCMOPT B PanOHbl C
TPOMNYECKNM KINMMATOM.

Pene moryT akcnnyaTupoBaTbCs B CNeayoLwmnx yCroBusx:

- 3aKpblTble HeoTannMBaemble MNOMELEHNA, rae Temnepatypa W BRAAXHOCTb
HECYLLLECTBEHHO OTNNYAOTCA OT TEMNepPaTypbl U BAAXXHOCTU OKPY>KatoLLLErO BO34yXa;

- AuwanasoH paboumnx Temnepatyp ot muHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTU
0o 2000 m Hag ypoBHeM mops (ans ncnonHexus T3: oT muHyc 10 go nntoc 55 °C);

- OTHOCUTENbHas BIIAXHOCTb OKpyxatowero Bo3gyxa — o 98 % npu Temnepatype
25°C (ucnonHenue Y3) n go 98 % npu Temnepatype 35°C 6e3 koHAeHcaumm Bnaru
(ucnonHeHue T3);

- OKpyXawLlas cpega He B3pblBOONacHas, He cofepkaliasi TOKONpoBOASLEN Mbinwn,
arpeccuBHbIX ra30B 1 NApOB B KOHLEHTPALMAX, paspyLlaloLLmnx N30naumo 1 MeTanmbl.

MexaHuyeckne BHeLIHWE BO3OENCTBYHOLLUME (daKTOpbl COOTBETCTBYHOT rpynne M7 no
FOCT 17516.1-90.

Mpn aTOM pene ycTon4ymBbl K BUOPALMOHHBIM Harpy3kam:

- B AuanasoHe 4acToT oT 5 go 15 'y ¢ makcumarnbHbIM yckopeHem 3g;

- B guanasoHe vacToT oT 15 go 60 'y ¢ makcMmarnbHbIM YCKOpEeHMEM 2g;

- B guanasoHe 4actoT oT 60 go 100 Ny ¢ MakcMmanbHbIM yCcKOpeHnem 1g.

Pene moryT BblaepxmBaThb:

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

- BO34eNCTBME MO CETU NUTAHUS MMMNYSbCHBIX MOMEX aMNUTYL4OW, He NpeBbILatoLen
OBOVIHYIO BEIIMYUHY HOMMUHANbHOIO HanpsKeHWa NUTaHWA, U ONUMTenbHOCTbo He 6onee
10 mKc;

Pabouee nonoxeHne pene B NPOCTPaHCTBE — BEPTUKAIIbHOE UM FOPU3OHTalbHOE.

2  TEXHUYECKME XAPAKTEPUCTUKW

Pene otHocuTCA K cTaTMdeckum pene KOMOWHMPOBAHHOrO Tuna, C UudpoBOM
WHOMKAUMEN 3HAYeHWW KOHTPONMpyeMbliX MapaMeTpoB W MporpaMMuMpyemMon OUCKPETHOW
YyCTaHOBKOWN YCTaBOK cpabaTbiBaHWsl BXOAHbIX BO34ENCTBYOLLMX BEMNYMH.

N3mepuTenbHbie TOKOBbIE Lenu pene npegycMOoTpPeHbl AN NPSIMOro BKITHOYEHUS B CETb
Ha HOMuHanbHbIN TOK Ao S5 A (ana ceten 380 B), nnn 4yepes BHeLIHME WU3MepUTESNbHbIE
TpaHcopmaTopbl TOKa C pPekoMeHAyembiM KraccoM ToyHocTu 0,5, u koadpuumeHTom
TpaHcdopmauum B ananasoHe (5/5...1000/5).

OcHoBHble TexHuM4yeckue xapakrepuctukm pene cepun POL-01-057-X npuBeaeHbl B
Tabnuue 2.

2.1 OcHoOBHble NapamMeTpsbl pene.

Tabnuua 2 — TexHNn4ecKkne XxapakTepUCTUKM

MapameTp 3Ha4eHune
QnekTponutaHve
HomuHanbHoe ogHoda3Hoe onepaTnUBHOE HaNpsXKeHue NUTaHns
pene, NOCTOAHHOE, NEPEMEHHOE, UHOM.OM ......ccuuniiiiiiiiiieiiieeeiiees 100, 110, 220 B
HOMUHAIIBHAA HACTOTA . ucvniniiieeniiiieie e e et e et et e s e e s s e e e ens 50y

Mpenenbl 4ONYCTUMbIX OTKIIOHEHWUIA OMNepaTMBHOIO HamnpsKeHUs
MUTaHWS OT HOMUHAIBHOO:

e = 1= o) T 1 Iy o= 1 1Y o TP +30% ot UHom.on
e 2 17 G 1 I o1 (=Y o PSR -35% o1 UHoMm.on
MoTpebnsiemasn MOLLHOCTb, HE BOMEE...............cevvvuueeeeeeeeeeeeiiiiiinnn. 5BA
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MpogomkeHne Tabnuupl 2

MapameTp 3Ha4eHune
HomunHanbHbIe BXOOHbIE CUrHAnMbI
BxogHowm HOMUHanNbHbIN NepemMeHHbIn Tok a3 An C unn AB,C,IH |5 A
[dnana3oH namepeHnst Toka a3 BHyTPEHHUMM
TPAHCOPMATOPAMM ....ceevvieeeeiiiieeeeeeie e e e eetee e e e eate e e e e esae e e e s saaaeeeeesannns (0,1...50) A
HoMUHANBHBIN TOK 310, TH3I10 ..oeeeveiieceeiee e 1A
[nanasoH N3MEPEHUS TOKA 310 ..ccevvveeriiiiieeeeeeeeeeeie e e (0,1...5 A
[NanasoH U3MEPEHUS HACTOTBI ...cceeevuruunieeeeeeeeeeiiiiinaaaeeeeeeeeennnnnnnes (49,5...50,5) I'y
HomuHanbHOe BXxOgHOE nUMHENHOE TpexdasHoe HarnpsXeHue
KOHTPOSTUPYEMOM CETU UHOM .....coiiiiiiiiiiiii e 100 B, 380 B

Mpegenbl 4ONYCTUMbIX OTKITOHEHUIA BXOLAHOMO SIMHEMHOrO
KOHTPOJSIMPYEMOrO HanpsiXeHNs OT HOMUHANBLHOIO:

- BEPXHUM MPEOETT ..ueeeiiiieeeeeeieeeeeeeteeeeeeeteeeeseaaeeeeeraaaaeeesesanaeeas +30% oT UHom
- R 11 W a0 =Y 2 T=Y o P -35% o1 UHoMm
CpeaHsas oCHOBHasi MOrPeLHOCTb U3MEPEHNSA HAMNPSKEHUS ............. 25%

CpenHast OCHOBHas NOrpeLlHOCTb N3MEePEHNS TOKa ABUraTens:

- B AnanasoHe OT 0,1 A0 5 A e +2.5 % oT IH

- B OMANA30HE CBbIE S A ... +5 % ot Ipab
CpeaHast OCHOBHas NOrpeLLHOCTb N3MEPEHUS TOKA 310.......ccceeennnnnns +2.5 % oT IH3i0
YCcTaBKku 3almT MO HanNpsXKeHuo

YcTaBka BXOOHOMO HOMMWHANbLHOrO nuHenHoro TpexdasHoro | 100 B, 380 B,
HanpsxeHuss Unom, nepeMeHHoro Toka yactotor 50 My.................... 6 kB, 10 kB
YcTaBka MakCcMMarnbHOro HanpPsKEHNA UMAKC . .....ovevvvveeieeeeeeeeeeeinnens (110...125)%-UtHom
YcTaBka MUHMMAbHOMO HANPSKEHUS UMUH ooeeeeeeeeiceeee e (70...95)%-Unom
M'mcTepesnc cpabatbiBaHMst MO HANPAKEHMIO. .........vvvveeererereeeeeeeeeenees 5%
LNCKPETHOCTb YCTABOK MO HAMPSKEHMIO .....eiiiiieeeiiiiiaeeeiiiiaaeaeeannnns 1 % ot Unom
YcTaBKku 3almT rno TOKy

KoadhdmumneHT TpaHcdopmaumm BHewHero TT das, Ktg..ooeevveeeenn.... (1...200)
YcTaBka HOMUHANbHOIO TOKa ABUMATESS [HOM ..ooovvveeiiiiiieeeeeeeeeeeeii (1...990) A
[ncKpeTHOCTb YCTaBOK Mo TOKY 3aBUCUT OT Ktg:

= NPU KT = L 0,1A

= IPU KT = (2.0.21) i 1A

= NPU KT = (22...200) .eeveiniiiiiii 10A
KoaddmumneHT TpaHcdopmaumm BHewHero TT 3lo, Kt 3lo................ (1...100)

Mopor cpabaTbiBaHMS 3BEHA XONOCTOrO (CYXOr0) XOAa ...vvvvvereeeaennns (20...85) %-IHom
ACUMMETPUS TOKA HArPY3KM TACUM ..oeevveeiiiiiiee e (20...55) %- Ipas
BNOKMPOBKA POTOPA MO TOKY ...eeeeeeeeeiiiiee e e e e e eeeeeitae e e e e e e e eeeaanne s (1,1...6,0)-1Hom
YcTaBka Toka 3H3 (NepBUYHbIE 3HAYEHUSA), A ..o (0,1...1)- Kr 3lo
['MCTEPE3NC NO TOKY CPABATBIBAHUS ....veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 5%

YcTaBKku BpeMeEHHbIX NapameTpoB

Bpema 3anycka aneKTPOABUIaTENS 3AM «ooeeeeeeeeeiiiiiiee e (1...25)c
3agepxka cpabaTbiBaHUS 3BEHA XONOCTOro (Cyxoro) xoaa taagxx ....| (0,1...30) MuH
[NCKPETHOCTD YCTABKM TBALXX 1 eeeeeeerrrrnnnaaeeeeeeeeenunnnnnnaaeeeeaeeeesnnnnnnans 0,1 MuH
TOUHOCTD OTCHETA LBALXX crnrvneeuneetneerieeeneerseesneeeneesaeeaeesesenasenseeneees +0,1 MuH
3apepxka cpabaTtbiBaHnA 3BeHa Toka (lacum, 06pbIB das), tac........ (1...255) c
LMNCKPETHOCTD YCTABKM TAC ..evvvvieiiiiiiieeeeiiiiie e et eetn e e et e e lc

TOUHOCTD OTCUETA TAC 1o eieeeeiiiiiiiie e e e e e ettt e e e e e e et e e e e e e eeeaennes tlc

3agepkka npu 3aMbIKaHUN HA 3EMITHO T3H3 .evvvvvrreieeeeeeeeeeeiiiiiee e e e eeeea (0,1...99,9) c
[NCKPETHOCTD YCTABKM T3HS . ..evvvvvvieieeeiiriiieeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeees 0,1c

3ageprkka npy BIIOKNUPOBKE POTOPA tEP...uueeiiiiieeeeeiiiieeeeeeiie e e e eai e (0,1...99,9) c
[OunckpeTHOCTb yctaBkm | 0,1 ¢

=] = +0,1c

To4HOCTb oTcYeTa tans U tep B gnanasoHe (0,1...0,9)
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[ Coveieii |

MpopomkeHne Tabnuubl 2
MapameTp 3HaveHune

To4HOCTb OoTcyeTa t3Hs U tep B AnanasoHe (1...99,9) ¢ t1c
.................. (1...999) c
3apepxka cpabaTbiBaHuA 3BeHa HanpsxxeHnsa (Umakc, UmnH) tu ....... lc
LMNCKPETHOCTD YCTABKM tU evvviiiiieiiiiiie ettt e e tlc
ToyHocTb oTcyeTa tu B agnanasoHe oT 1 40 100 C ..., 5¢
ToyvHocTb oTcyeTa tu B Anana3soHe CBbIe 100 C...vvvvvevveneeeeeeieeeeees
KonnyectBoO  aBTOMaTM4YeCKMX  MOBTOPHbLIX  MYCKOB  Mocne
aBapUNHOIO OTKITIOYEHUSA MO TOKY: 0
— Ans geuratenei ¢ yctaBkon HanpsixkeHns 100 B, 6 kB, 10 kB.... | (0...5)

ans asuratenen c ycraskon 380 B
3agepxka aBToMaTMYECKMX NOBTOPHbLIX MYCKOB NOCHe aBapuUnHOro
OTKIMHOYEHMSA NO TOKY tans
[VCKpeTHOCTb yCcTaBKu tans

(0,1...99,9) MuH
0,1 MuH

BbixoaHble NpOMEXyTOYHbIE pere

MpomeXxyTo4Hoe perie 3aLuuT Mo TOKY
MpomexyToyHoe perne 3aWmT No HaMNpPsKEHMHO
MexaHunyeckas M KOMMyTaLMOHHAs M3HOCOCTOMKOCTb pene, LMKI...
KommyTaumoHHas cnocoBGHOCTb perne B Lensix NepeMeHHOro Toka ..

1 nepekn. KOHTaKT
1 nepekn. KOHTaKT
He meHee 500 000
250 B-A, AC-22

no OCTY 3020-95

AnekTpuyeckas NPOYHOCTb U30NALMN

Llenen Toka, BKNIOYEHHbIX B pa3Hble a3kl Mexay cobon n no
OTHOLLEHMIO K KOPMyCY, Lienen Hanps>keHUst U BXOOHbIX Lienewn
NUTaHUSA NO OTHOLUEHWUIO K KOPMNycCy

OcTarnbHbIX, ranbBaHUYEeCKN pa3BA3aHHbIX, Lernen (KpoMe BbIBOAOB
3aMbIKaOLLNX KOHTAKTOB 3NEKTPOMAarHUTHbIX perne)

BbiBO4OB 3aMblKaloLLMX KOHTAKTOB ANEeKTPOMarHnTHbIX pene

2000 B nepemeHHoro
Toka yactoTbl 50 'y B
TeyeHne 1 MUHyTbI
1500B nepemMeHHoro
Toka YyacTtoTtbl 50 'y B
TeyeHne 1 MUHYTHI
500 B nepemeHHoOro
Toka yactoTbl 50 'y B
TeyeHne 1 MUHyTbI

MapameTpbl NOMEexXo3aLlUnLLEHHOCTHU

no NOCT29280-92 (EN61000-4-2 — EN61000-4-11) .
YCTOMYMBOCTb BXOAHbIX LlEeNen ToKa N HanpsbKeHust K
BO3OENCTBULO:

1) UMNYNbCOB HaNPSXeHNs,

2) BbICOKOYACTOTHOrO CUrHana AnmMTenbHOCTbIO 2 C C aMNnTyaomn
npwv NPOAONbHON CXeME BKIOYEHUS
npw NONEpPEeYHOn CXeME BKNIOYEHNS

3) BpeMsi CHUxXeHuUs HanpsbkeHna nutadnsa o 0 UHom

5 kB, 1/50 mkc
3 NonoXuTtenbHbIX
3 oTpuLaTesibHbIX

2,5 kB
1 kB
no 50mc

KnumaTtunyeckue ycnosus

lMpenenbHoe 3HavyeHne KnnmMaTuyecknx hakTopoB BHELLHEN cpeabl
npw akcnnyataummn no FOCT15543.1-89,

FOCT15150-90

WcnonHeHne Y3 ans
CTpaH C yMEpPEHHbIM
KnrmMaTom, oT

- 40 po +55 °C
-40 po +70 °C
XpaHeHve 1 TpaHCNOPTUPOBaHUE
Macca pene, HE BOMEE ........c..ccceeiiiiiiiiiie e 0,7 kr
CPOK CNYXKObl PEIE, HE MEHEE.......uuuuuiiiiiiiiiiinnnns 8 net
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M@abapuTHble M YCTaHOBOYHbIE pa3Mmepbl pene npvBedeHbl Ha pucyHke 1. Cxema
BHELUHWX NOLKMNIOYEHUN NoKa3aHa Ha PUCYHKe 2.

2.2 [JononHuTesnbHble NapamMeTpbl pene.

2.2.1. Tpwn neperpyske no TOKy, Bpems cpabaTbiBaHUS 3aBUCUT OT BeESUYUHDI
neperpysku no ToKy (BpeMATOKOBasi XxapakTepuctuka), getanoHee — pasgen 3.11.

2.2.2. CpefgHAs OCHOBHas MNOrPeLHOCTb U3MEPEHUA TOKOB W HaMNpPsXXeHUM K KOHLY
CpoKa cny>Obl He npeBbiaeT ABOMHOMO 3HAYEHUS MNOrPELLHOCTH, YKa3aHHOW B Tabnvue 2.

2.2.3. [JononHutenbHasa NorpeLHoCTb U3MEPEHUS HANPSXKEHUS N TOKa OT TemMrnepaTtypsbl
He npesblwaeT 0,2 % Ha 1 °C.

2.2.4. TlorpelwHocTb O0TOOpaxKeHN U3MePSIEMbIX TOKOB He MpeBbILIAeT MUHUMAanbHON
CTYNeHN OUCKPETHOCTM AuanasoHa uamepeHumsa (tabnmua 3) M HOCUT WMHMOPMALMOHHbLIN

Xapakrtep.
2.2.5. Tepmunyeckasi CTOMKOCTb TOKOBbIX Lienen:
I 1 1 =1 115 = 1 T 5A
—  KPATKOBPEMEHHAS, 2 C oevvueeeiieeeeiieeeeeeeette e et e e e e e eaa e e eaaeeeaneesnneeeannnes 50 A

2.2.6. ConpoTuBreHne n3onsaunmn pene, He MeHee:

— B XOJIOAHOM COCTOSIHUM NP HOPManbHbIX KNnuMaTudecknx ycnosumsx ..50 MOm
— B Harpetom coctosiHuu npu temnepatype 55 °C ..veeeiiiiiiviivi, 10 MOm
— B YCNoOBMsIX NOBbILLIEHHOW BNaxHOCTN 98 % npu Temnepatype 35 °C ...1 Mom

2.3 HasHa4yeHue BbIXOOHbIX pene.

— Kl BbIxogHoe pene — cpabaTtbiBaHWe NO TOKY Neperpysku, CyxoMy xoay, aCuMMeTpum
TOKa, 3aMbIKaHWIO Ha 3eMNi0, 3annnaHno KOHTaKTOB.

— KU BbIxogHOe pene — cpabaTbiBaHMEe MO KOHTPONMPYEMOMY HanpsiXeHuto
(NpeBbIWEHNE, NOHMXEHNE).

2.4 HasHa4yeHve anemMeHTOB MHAUKaLUUW.
KonnyecTtBo AecAaTnYHbIX paspsagoB HamMkatopa — 4:
- 1 paspsg — «PEXXNM»;
- 3 paspsiga — «<3HAUYEHME».
KonnyectBo cBeToamoaHbix nHankatopos — 9 (ans PAL-01-057-1 — 5 nHgmkaTopos):
- Kl uHOMKaTop COCTOAHUA BbIXOOQHOIO pere TOKOBbIX 3aluuT,;
- KU wuHOMKaTop COCTOSIHMS BbIXOOQHOrO pene 3awmT no HanpsXeHuto (OTCyTCTBYET B
POLL-01-057-1);
- | > wuHOMKaTop TOKOBOWM Neperpyskn / NHOMKaTop 3anunaHns KOHTaKToB;
- |# wuHOnKaTOp acCMMMETPUM TOKOB;
- | < wuHOMKaTop XOnocToro xoAaa / NHAMKaTop rOTOBHOCTU pene;
- 3lo uHAMKaTop 3aMblKaHUS Ha 3eMo;
- U> wuHgukaTop npeBbiweHus HanpskeHns (otcytereyeT B PALL-01-057-1);
- U< wuHaukaTop NnoHWxKeHus HanpskeHus (otcyTtcteyeT B POL-01-057-1);
- ABC uHOuKaTop HenpaBUNbHOrO 4YepenoBaHus a3 HanpsbkeHusa (OTCyTCTBYeT B
POLL-01-057-1).
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PucyHok 1 - MabapuTHble n ycTaHOBOYHbIE pa3mepsbl pene POLI-01-057

Pazvem

a7 [s[23[2 [T

P/ALI-07-057-

Kl
112111)110[ 9| 8| 7]|6|5|4]3]2]1]L

IC IC* B [B* IA IA* Uo U
3lo 3lo - +

KnemmHas

HaszHayeHue koHMakmoe KaeMMHoU Ko100KuU

1 - knemMma NnoOK/IOYeHUSA yenu onepamusHo2o numanus (Pasa/+);

2 - KJ1eMma NoOK/IYeHUs yenu onepamusHo2o numanus (Helimpans/-);
3...6 - KJIeMMbl He UCNOJ163yHMCH;

7-8 - k1eMMbl NoOKIroHeHUs1 uenu moka IA;

9-10 - knemmbl NoOkaoYeHUs yenu moka IB uau 3lo;

11-12 - knemmol nodkaroveHUs uenu moka IC;

L - knemma nodksouerus 3azemaeHus.

HasHayeHue koHMakmos pasvema
1-3 - K1IeMMbl KOHMAkmMoe uchoiHumesoeHoz2o pesae Kl
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PucyHok 2a - Cxema BHewHux nogknioydeHun pene PAL-01-057-1

DPrz1.onm

[el7]6]5]4]3]2]1]—

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

IC IC* IB IB* IA IA*UC UB UAUN
3lo 3lo

KnemmHas

HazHauyeHue KOHMAakmMoe K1eMMHOU KO0100KU

1,2 - K1eMMbl He UCno/1b3yromcs;

3...6 - knemmebl nodkroyeHus 3-x ¢pasHot cemu (UN, UA, UB, UQ);
7-8 - k1eMMbl NoOKAr0YeHUS yenu moka IA;

9-10 - knemmbl hoOkaro4eHUs yenu moka IB uau 3lo;

11-12 - knemmeol hodkarodeHuUs yenu moka IC.

_:L - K1eMMa NoOK/r0YeHUSs 3a3eM/IeHUs.

HasHayeHue koHMakmos pasvema
1-3 - K1eMMbl KOHMAkKkmMoe UucnoJHUMea6Ho20 pese Ki;
4-6 - K1eMMbl KOHMAakmoae uchoHuUmesbHo2o pese KU.

PucyHok 26 - Cxema BHelHMX nogkntodeHun pene PAL-01-057-2

Paznwem
8l7lels[4[3[2[ 1} +—

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

IC IC* IB IB* IA IA*UC UB UAUN Uo U®
3lo 3lo -+

KnemmHas

Ha3HauyeHue kKOHMAakmMoe K1eMMHOU KOo/100KU

1 - knemMma NnoOK/IOYeHUS yenu onepamusHo20 numanus (Pasa/+);

2 - KJ1eMma noOK/IYeHUs yenu onepamusHo2o numanus (Heimpans/-);
3...6 - knemmebl nodkroyeHus 3-x ¢pasHolt cemu (UN, UA, UB, UQ);

7-8 - kn1eMMbl NoOKAr0YeHUS yenu moka IA;

9-10 - knemmbl hodkaro4eHUs yenu moka IB uau 3lo;

11-12 - knemmeol hodkarodeHuUs yenu moka IC.

_:L - K1eMMa NoOK/Ir0YeHUSs 3a3eM/IeHUs.

Ha3HayeHue KOHMakmMos paseema
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1-3 - kK/1IeMMbl KOHMAakmoe uchoiHumesnoeHoz2o pese Ki;
4-6 - kK1eMMbl KOHMAakmMog ucnoJiIHUMesbHo2o pese KU.

PucyHok 2B - Cxema BHelHUX nogkntodennn pene PALI-01-057-3

3  YCTPOWCTBO WV MPUHLMM OENCTBWA PENE

3.1 YcTtpouncTtso perne.

Pene ocyuwecTtengeTr 3awmTy W ynpasneHWe anekTpoaBuratenemM 4epes nyckaTerb,
KOHTaKTOPHbIA BbIKIOYaTENb UNU Apyrne annapartbl, NPUCNOCOBIEHHbIE K aBTOMATU4EeCKOM
pabote wn obnagatowme OTKMNOYaKLWeEN CNocobHOCTBIO ANA yhnpaBneHus nyckatenem
BbICOKOBONbTHOIO ABuratensd 3awuwaemon uenu. BbixogHon uenbio pene sABnseTcs
nepeknioyaroLLnMin KoOHTakT ucnonHutenoHoro pene "KI', nogkntoyYeHHbIM nocrnenoBaTesibHO C
KaTywkon nyckatena (KOHTaktopa), a Takke nepekniovarwmi KOHTakT  BTOPOro
ncnonHutensHoro pene "KU", KoTopbIn MOXET ObITb BKNIOYEH NOCNen0oBaTENbHO C KOHTaKTamMm
ncnonHutensHoro pene "KI"' gna paboTbl Ha OTKMOYEHNE MU UCMONb30BaH ANSA CUrHana npu
NPEeBbILLEHUN NN NOHWXEHUN KOHTPOSIMPYEMOrO HanpsXXeHus.

Bce anemeHTbI pernie CMOHTUPOBaHbLI BHYTPU Kopnyca.

Ha nuueBoM naHenu HaxoOdaTcsa: 4veTblpexpaspsagHbii LMPOBOM  CBETOANOOHLIN
NHOWKATOP, TPU KHOMKW HAaCTPOWMKM pexuma paboTbl pene, ceMb eANHUYHbIX CBETOOAUOOHbIX
WHOMKATOPOB CUTHaNM3NPYIOLLMX aBapuiHble COCTOSHWA, a Takke [Ba [OBYXUBETHbIX
CBETOAMOAHBbIX MHOUKATOPA COCTOSIHUSA BbIXOOHbIX pene (3eneHbl — perne 3aMKHYTO, KpacHbIV
— pa3oMKHYTO). Ha cxeme pucyHka 2 nokasaHbl COCTOSIHUSI BbIXOAHbIX KOHTaKTOB pene B
NONTOXEHNN “BbIKITHOMEHO” (PA30MKHYTO).

Pene POL-01-057-1 umeeT onepaTnBHOE Hanps>keHUa nutaHus. Llenu HanpskeHus He
KOHTPOSIMPYIOTCS.

Pene POL-01-057-2 He nmeeT onepaTtMBHOIO HanpsbkeHna nutaHuda. KoHTponnpyemoe
Hanps)XeHne sBnsgeTCca OQHOBPEMEHHO U HaMnMps>KeHNeM NnuTaHus.

Pene POL-01-057-3 wmeeT pasgenbHoe oOnepaTMBHOE W KOHTponuMpyemoe
HanpsxeHue.

3.2 WHaunkaums.
OTobpaxeHne 3Ha4YEHNI TOKOB N HAMPSHXKEHUN.
To4yeyHble cBeTOAMOAbI PaboTaloT B HECKOSBKUX pPeXnmax.

3.2.1. Caetoamoabl coctosHusa BbixogHbix pene "KI", "KU" paboTtaloT B ABYyX pexunmax:

— CBEeTUTCH 3eNeHbIM CBETOM, KOrfa BbIXOQHOE pere BKIOYEHO;

— CBETUTCS KpaCHbIM CBETOM, KOrfa BbIXOQHOE pefie BbIKITHYEHO;

3.2.2. Caetoguopn yepepoBaHua ¢pas "ABC":

— BbIKITOMEH, KOrda HeT HapyLleHus YepenoBaHus ¢oas;

— CBETUTCS KpaCHbIM CBETOM, Korfa eCTb HapyLleHue npsMoro YepegoBaHus gas;

3.2.3. CaeTtoguoabl aBapuUnHbIX COCTOSAHWUN:

— BbIKITOYEH, KOTda HET HapyLleHus napameTpa;

— Mwuraet c yactoton 2-3 'Y (4acToe MmuraHue), Korga eCcTb HapylleHue napamMmeTpa u
Hayancsa oTcYeT BpeMeHU 4O OTKIIYEHUS BbIXOQHOMO pene;

— MNOCTOSIHHO CBETUTCH KPaCHbIM CBETOM MOCIIE 3aBEPLUEHNS OTCYETA BPEMEHMU;

3.2.4. Ceetoguon asapum xonoctoro xoga "l <", kpome pexmma no 3.2.3, nmeet
BTOpOe Ha3HayeHuwe: [0 3anycka [nBuratend MuraHmem ¢ 4vactotonm npumepHo 0,5 Ty
nHOMUMpyeT OTCyTCTBME ToKa B Uensx unamepenuna PAL-01. JaHHoe cocTosiHMe He aBnsieTca
aBapunHbIM, pene rotoeo K paboTe.
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3.2.5. Caetoguon neperpysku rno Toky "l >", kpome pexuma rno 3.2.3, UMeeT BTOpoe
Ha3Ha4YeHne: B Clnyyae Hanuuua asapuu MO 3anunaHuil KOHTAKTOB, AaHHbIN cBeToanon
MUraHmem c 4acTtoTon npumepHo 2-3 'y (Yactoe muraHve) ykasbiBaeT Ha Hanuyme Toka rno
daze/caszam, npu atom ceetogmoa "KI' ceetutcsa kpacHbiM (pene "KI' B cocTosiHum OTKn.).

3.3 Bosgencteue 3awmT Ha ucnonHutenoHole pene "KI", "KU".

®yHKUMM  3aWmMTbl NO  TOKY: rMeperpyska, acummeTpus, xonocton xon, Tok 3lo,
«BrnokMpoBKka poTopay, «3anunaHue KOHTaKTOB» BO3AEWCTBYIOT Ha MCMNOSHUTENbHOE pene
"KI".

OYHKUMKM 3aLLMThI MO HANPSPKEHUIO: NPEBbLILLIEHNE HANPSKEHUS, MOHMKEHMNE HANPSXKEHWS,
HapyLleHue YyepeaoBaHna (pas BO3OeNUCTBYIOT Ha ucnosiHutensHoe pene "KU".

Pene "KU" wmoxeT ObiTb WCNONb30BaHO [Ans BblgayM CcuUrHana Ha aBapumrHyto
CUrHanu3aumo, He BO34eNCTBYS Ha OTKMOYEHe aBUraTens.

3.4 Cnocobbl NOAKNIOYEHMS UCMOMHUTENBHOMO NyckaTens.

3.4.1. 3anyck psuratend (nyckaTtensi) MOXXHO OCYLLeCTBNAATb ABYMSi cnocobamu:

1) Tonbko 4epes pene "KI", Torga npeBbllEHNE WKW MOHWKEHNE HaMNpPshKeHUs He
NPVBOAAT K OTKIMOYMEHUIo ABuraTtens unum 6rnokupoBaHue ero 3anycka. B atom cnydae yvepes
pene "KU" MOXHO opraHn3oBaTtb CUrHanu3auuio no OTAENbHOM Lenu.

2) Yepes sambikatowme koHTakTbl pene "KI", "KU", BknoyeHHble nocnegosaTenbHo. B
9TOM Cnydae OTKNoveHue apuratens n 6rnokuposaHve nepen 3anyckom GygeTr npoucxoguTb
No BCEM BMAaM 3alUuT, BKITOYAA OTKIOHEHME HanpsXXeHUs OT 3afaHHbIX Npeaeros.

Mpn KOMMyTauMm Harpysku (nyckatens, KOHTakKTopa) crnegyeT MCrnonb3oBaTbh TOSbKO
3amblkatowyto napy koHtaktoB "KI' (koHTakTbl 1-2), "KU" (koHTakTbl 4-5) nnbo TOonbKo
pa3mbikatoLyto napy koHTakToB "KI" (koHTakThl 2-3), "KU" (KOHTakTbl 5-6).

3.5 [lopsagok BknoYeHUs perne.

Pene BbinyckaeTcs MNOSHOCTbIO OTPEerynupoBaHHbLIM U He TpebyeT npoBeaeHus
OONOSTHUTENBHOW PerynupoBkn Npu akcnnyaTtauuu. Npn akcnnyatauum pene B COOTBETCTBUN C
TEXHUYECKUMU YCIIOBUAMMU N HACTOALLMM PYKOBOACTBOM B TeyeHue cpoka criyxbbl, B TOM
yucne npwu HenpepbiBHOM paboTe, NpoBefeHue pernameHTHbIX pabot He TpebyeTtca. lNMepea
YyCTaHOBKOW perne Ha oObekT, a Takke nocrne ANUTENbHOro XpaHeHWUs pene B CocTaBe
annapaTypbl, pekomeHayeTCs NpoBepuUTb ero PYHKLMOHNPOBAHNE HA YyCTaBKax, Ha KOTOPbIX
npegnonaraetcsa pabota pene.

Mpn nopade onepaTMBHOrO NMGO WU3MEPUTENBHOrO HaNPsXKeHUss nutTaHus (no
ncnonHeHunam), soixogHole perne "KI" n "KU" o6ecTodeHbl U UX KOHTaKTbl (BbIBOAbLI pa3bema
2-3, 5-6) HaxogATCA B UICXOAHOM (Pa30MKHYTOM) COCTOSAHUMN.

[nsa 3amblKaHWs KOHTAKTOB pene OOMKHblI cobnoaaTbCa crieyoLlme yecrnoBus:

Ansa nepsoro (TokoBoro) pene "KI' HeobxogumMo OTCYTCTBUE TOKa B MU3MEPUTENbHbIX
uensx (KOHTPONb 3annnaHns KOHTaKTOB KOHTaKTopa).

[Mpy BbINONHEHUN OAHHOrO YCrnoBudA, NpUMepHO 4yepes3 1-2 ¢ — KoHTakTbl 2-3 pene Kl
3amblkatoTcs 1 3aropaetcs 3eneHbim ceetoamon "Kl'.

Ana BToporo pene (HanpsxeHue) "KU":

— COOTBETCTBME KOHTPONUPYEMOrO HarpsiKeHUs ycTaBkam (HanpsbkeHue [OMKHO
HaxoanTbca B gnanasoHe Umax + Umin);

—  He OO0SMKHO ObITb HapyLLeHOo NpaAMoe YepeaoBaHue das.

KoHTponb npsamoro unuM obpaTHoro 4vepedoBaHus a3 OCyLLeCTBSeTCA TOMbKO B
MOMEHT rnogayn nuTaHusa Ha pere (B cnyyae, ecnv AaHHas PyHKUUSA akTUBHA).

Mpw BbINOAHEHUN OAHHBIX YCNOBWUW, NPUMEPHO Yepe3 1-2 ¢ — KOHTaKTbl 5-6 pene "KU"
3aMblKaloTCs U 3aropaeTtcs 3eneHblM ceeToamon "KU".

3.6 Pabora pene 0o BKNOYEHMS ABUraTens.
lNocne Toro, kak B pene PLOL-01-057 BKMOYUNIOCHE WCMNOMHUTENBHOE pene Toka
(3aMKHYNMCb BbIXOOHbIE KOHTaKTbl (2-3) pasbema), HaYMHAEeTCs LMK OXUOAHUSA BKITHOYEHUS

12




PEJIE SAWNTbLI ABUTATENA POLU-01-057-1, POL-01-057-2, PAL-01-057-3

asuratens (B cnyyae pyyHoro 3anycka Aasuratens). HOukatopoMm oxmaaHus aBnseTcs
MUralLwmn ¢ HebonbLION YacTOTON MHAMKATOP cyxoro xoaa "I<". B maHHOM cocTosHun pene
MOXeT HaxoauTbCA Kak yrogHo ponro. Bo Bpemsa oxugaHua pene BedeT KOHTPO&b
HanpskeHus gsuratena (gna wcnonHennn POL-01-057-2 n POL-01-057-3). [NpuaHakom
BKINIOYEHNA OBUraTens sBNAeTCa Hannvme Toka Yepes u3MepuTesibHble TpaHCchopMaTopbl.

3.7 Pabota pene Bo Bpems nycka u paboTbl ABUraTens.

B TeueHne BpemeHun 3anycka asuratens Ts3an pene npoBOAUT KOHTPOSlb TOKOB MO
napamMeTpam «XOrI0OCTOM XOA4», «aCUMMETPUS TOKa» U «TOK HYfieBOW MocCreaoBaTesibHOCTUY.
KoHTponb No napameTpy «aCMMMeTPUs Toka» NPoOM3BOAUTCS NO 3HAYEHUAM paboynx TOKOB Mo
dazam A u C vnn no ¢asam A, B, C (B 3aBUCMMOCTM OT BapuaHta nogknodeHuns). o
napameTpy «neperpyska», «brokMpoBka poTopa» KOHTPOfb He npoBoauTcs, OGnarogaps
yemy obecneymBaeTCa CENEKTUBHOCTb Pere K NyCKOBbIM TOKam ABUraTtens.

[Mocne okoH4YaHMA BpeMeHU 3anycka AsuraTens, JONOSIHUTENbHO BKOYaeTcs 3awmTa oT
neperpysku no tokam (no 3.11) n HanpskeHusMm. Micxoaa m3 BbllleckasaHHOro, napameTp
BpeMeHn 3anycka gsuratensa (b) cnepyet cornacoBatb C pearnbHbiIM BpeMEHEM 3anycka
apuratensi, 4Tobbl nsbexartb cMTyaumn, Koraa gsuratenb yxe Bblwen Ha pabounn pexum, a
3alWnTbl OT Neperpyskmn No TOKY U HaNps>KeHUo eLle He BKITHYUIUC.

Mpn HapyweHun napamMeTpoB CeTWU, Hanpumep, MNPEBbILEHUUN HanpsXXeHus, mMuraet
ceetogmon "U>". [lo ucteyeHun BbIOAEPXKKU BpeMeHu cBeToauoq "U>" nepekntovaeTtcs Ha
NMOCTOSIHHOE CBeYyeHue, Nnpu 3TOM, KOHTakTbl 5-6 pene "KU" pasmbikawoTcs u  pene
BO3BpaLlaeTcsa B UICXO4HOE COCTOAHME (KOHTaKTbl 4-5 3amMblkatoTCs).

Mpy HanMuun cpasy HECKONbKMUX aBapUNHbIX NapameTpoB, Ha CBETOAMOAAX MOryT ObiTb
3aUKCUpOBaHbl TOSbKO Te napameTpbl, MO KOTOPbIM 3aKOHYMMAachb BblAepXa BpeMeHU Ha
OTKITOYEHME, N NPOU3OLLSIO OTKITHOYEHME NCNOSTHUTENBHOIO pene.

3.8 PaboTta dyHKUMM aBTOMATUYECKOro NOBTOPHOrO BKItoYeHus (AlB).

3.8.1. YctponctBo nosonsieT ocywectBnate AlNB npu asTtomaTtudeckon pabote
asuraTens, napameTp L nporpaMmupyeTcs onepatopoM U NpUHMMaeT crnefytolme 3HadeHns:

- OFF - oTKntoYeHb! - Ans BbICOKOBONbTHbLIX ABuratenen 6,10 kB (koHTponupyemoro
HanpskeHus 100 B);

- 0...5- o1 0 go 5 noBTOpPHLIX NyckoB Ans asurartenen 380 B.

Otcuet BpemeHn AlB HauvHaeTcst TOMbKO Mocrie OTKNIYeHUs aAsuraTens (T.e. nocne
npekpaLLeHnsa NnpoTekaHnsa Toka Yepes TT) No crneaylowmm aBapuiiHbiM napamMeTpam:

- TOKOBas neperpyska /65iokMpoBKa poTopa;

- acuMMeTpus Toka;

- XOMnOCTON (Cyxom xon).

3.8.2. TloBTOpHblEe nMyCKM MPOUCXOOAT Yepe3 3ajaHHOe OornepaTtopoMm «BpeMs
MOBTOPHOro nycka». Ecnv npuumMHa aBapum He mncdesna, TO nocne oTpaboTkm nocrnegHero
umkna AllB, pene 3anoMuHaeT napameTpbl Ha CBETOAMOQHOM 3KpaHe W BbiCBEYMBaET
NPUYNHY OTKIMIOYEHUA Ha COOTBETCTBYIOLUMX CBETOAMOAAX, MOKa3blBaKOLWMX MPUYUHLI, MO
KOTOpbIM NPOM30LLSO OTKNtoYeHune. MNpu atom paboTta pene 6nokupyetcs.

3.8.3. [llpn oTknoYeHnn pgeuratend Mo rMpUYMHE CHWKEHUS WU MpeBblleHns
HaNpPsXKeHWs, NpY aBTOMaTMYeCcKon paboTe ABuUraTesis, YUCNo MyCKOB He orpaHuyveHo. lNycku
NPOUCXOOAT MOCrie BOCCTAHOBMEHUS HamnpsbkeHUa B 3afaHHbIX npegenax ¢ yy4eTom
rmcrepesuca.

3.8.4. [pwu cpabaTbiBaHmm pene no pyHkumm 3H3 noBTOpHbIE NYCKM BNOKMpyoTCS.

3.8.5. Pabota npu 3anunaHnm KOHTaKTOB.

Ecnn npu otkntoveHun BobixogHoro pene "KI' no niobomy aBapurMHOMY TOKOBOMY
napamMmeTpy, BXOAHOW TOK Yepe3 U3MepuTenbHbIE LIENU penie He NpekpaTusncs, TO NOBTOPHbIE
NycKn 6rIoKMpYyLoTCS.

3.9 [lepesanyck pene.
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Ona pasbnokupoBaHua perne HeobBXOAMMO OTKMIOYUTbL U BKMOYMTL NMUTaHME pene wunu
HaxaTb W yOepXuBaTb B HaXaTOM COCTOSIHUM KHOMKY F B TeyeHum 2 ¢ (Noka He MmoracHyT
CBETOAMOAbI, NOKa3bIBaKOLME NPUYMHY OTKITHOYEHMS MO BblLLEYKa3aHHbIM napameTpam).

B 3abnoknmpoBaHHOM COCTOSIHMM perie MOXHO NpocMaTpyBaTh NapaMeTpbl OTKIIOYEHNS,
HO Henb3s U3MEHATb YCTaBKMW.

[na Toro 4Tobbl pene 3anoMuMHaNo napameTpbl, NPy KOTOPbIX MPOU3OLLIIO OTKMOYEHNE
NPy Py4yHOM Mycke, Heo6XoaMMO YCTaHOBUTb YUCIO NyckoB — 0. NS yCTaBOK HOMUHAsbHOIO
HanpskeHnss 100 B, 6 kB, 10 kB noBTOpHble nyckn GMOKMPYIOTCS, NO3ITOMY 3anoOMUHaHWE
aBapun bygeTt npomcxoauTb Bceraa.

Mpu cpabaTbiBaHUM YHKUUKM 3anunaHuMs KOHTAKTOB 3anoOMWHaHWE MnapaMeTpoB He
NPOUNCXOLMT.

3.10 CyeTumnk moTOpECypca.

MoTopecypc OBuraTensi CYMTbIBAETCA BO BpPEMS MNPOTEKaHUS ToKa Yepe3 ABuraterb.
HakonneHne mMoTo4acoB NPOMCXOAUT C KpaTHOCTbIO 1 MuHyTa. MoTo4vackl oTobpaxatTca Ha
9KpaHe B OBYX OKHaXx.

[MepBoe OKHO UMeeT BUA;

P 1.97

NHdopmauma pexuma P nmeet dopmart: TbiCAYM YaCcOB, COTHMU YacOB, AECATKN 4YacoB —
B BUAE Tpex umdp ¢ pasgenntenbHOM TOYKOM nocre TbiCsY 4YacoB.

Hanpumep, Hagnuck 1.97 obo3HayvaeT, 4To aBuratenb HapaboTtan 1970 yacos.

BTopoe okHO JonOnHSAEeT nepBoe U MeeT BuUA;:

P. 9.10

MHdopmaums pexnma P. nveet dopmaTt: eauHuubl 4acoB, AECATKA MUHYT, eOuHULb
MUHYT.
Hanpumep, Hagnuck 9.10 o6o3HavaeT, YTo ABuraTtens Hapabotan 9 vacos, 10 MuHyT. B

cymme gsuratens Hapabotan 1979 yacos 10 MUHYT.
lMNepexon Mexay OKHamMmun NPON3BOAUTCS C NOMOLLIbIO KHOMOK A, 1 V.

3.11 Pabota pene npu neperpyske no TOKy.

B naHHOM pene peanusoBaHbl ABe CTYMNeHW 3aLlnTbl MPY TOKOBOW Neperpyske:

—  no BrnoKnpoBKe poTopa;

—  3aBucCMMas BpeMAToKoBas xapakrepuctuka (BTX).

PaboTta kaxgonm u3 OByX CTyNeHeW 3aluTbl onpegenserca ABYyMs napameTpamu:
KpaTHOCTb neperpysku 1 Bpems cpabaTbiBaHUA Npyu JaHHOW Neperpyake.

3awmTta no OGnokMpoBke poTopa paboTaeT cneaywwmm o0OpasoM: OTCHET BpPEMEHU
Ha4YMHAEeTCs TOMbKO NPU LOCTUXEHUN N3MEPSEMbIM TOKOM 3Ha4yeHusi IHOM, YMHOXEHHOoe Ha
yCTaBKy KpaTHOCTU (napameTp 9). Ecnn nponsoLwno noHwxeHue Toka (C y4eToM ructepesmca),
TO OTCYET BpeEMEHM cOpacbiBaeTcs.

BTX pabGotaeTt ¢ nopora neperpy3ku 1,1 Tonbko npu 3agaHum napameTpa 8, B
HacTpoukax pene, paBHom 1,1. NMNapameTtpom C (Bpems npu neperpyske BTX), B HacTponkax
pene, 3agjaeTcs KpyTM3HA BPEMSATOKOBOM XapakTepucTuku. Bpemsa cpabatbiBaHus
paccuyuTbiBaeTCs No crnegywouien dopmyne:

topas = #’ (1)
A -11
roe:
A — KpaTHOCTb paboyen neperpysku;
Q — neperpysoyHbIn KO3I(PUUNEHT, KOTOPLIN PacCYUTbIBAETCH U3 YCTaBOK KPaTHOCTU

TOKa U BpeMeHu:
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Q =Tycm-(Ay* —11), (2)

roe:

Ay — ycTaBka kpaTHocTu neperpy3ku BTX (napameTp 8);

TycT — ycTaBka BpemeHu npu neperpyske BTX (napametp C).

Hanpumep:

Tyct (napameTtp C) paBeH 99,9 c, Ay (napameTtp 8) paBeH 1,1. NoacTtaBnsas 3Ha4YeHUN
99,9 (napameTp C) n 1,1 (napameTp 8) B popmyny 2 nonydyaem: Q=99,9 - (1,12 -1,1) = 11.

3Hasa pacyeTHoe 3HavyeHMe Q =11 n, NOACTaBNAs pasfMyHble 3HAYEHUA KPaTHOCTU
paboyen neperpy3ku (A), MOXHO paccumTatb Bpems cpabaTbiBaHUs pene:

— Ansa kpaTHocTu neperpy3kun (A=1,5) —t cpas = 9,5 C;

— Ansa KpaTHocTu neperpy3kn (A=2) —t cras = 3,8 C;

— Ansa KpaTHocTh neperpy3kun (A=4) —t ceas = 0,73 C.

Bpemsa cpabatbiBaHMs npu neperpyske no Toky B AumanasoHe (1,1...10,0) - IHom
paccYnTbIBAETCA MUKPOKOHTPOMNEPOM nporpammHo no cdopmyne (1). Mpaduk 3aBUCMMOCTU
BpeMeHn cpabaTbiBaHUSA Npu neperpyske NnpeactaBrieH Ha pucyHke 3.

100,0
\\
\\ \\\ 1- Ay=1,1, Tyct=60c,
° NN 2 - Ay=1.1, Tycr=99,9c,
8 N 3 - Ay=1,2, Tyct=80c,
§ 10,0 \\\ \\\\\ \\ N \.,.\ 4 - Ay=1,3, Ty0T=70C,
= NN T 5 - Ay=1,5, Tyct=60c,
T T
a N \\\ AnS R o 6 - Ay=2,0, Tycr=50c.
0 N NG LTS P~ T
= NN NN | T T—Ls14
™ o — 5
8 N \\ SN \\""- i T
™ e T ~— ] T T
§ L \\ ™ \\ "'--...._‘\ _‘:‘""--... i — -...___Qi 2 L 6
% \\.\ """‘h..,_\ g — -.(.22:: ""--.-..--.--. ~— |
8— "\\\ ."“'h-..._\ -"""—-..__.__ ul 4
""'--..»--.._‘._.N \""'---..S 2‘::-! 1 = 3
~ --...__‘_S'.); iS:{“‘S":"'--------. -...,______h‘l il
0,1 T T~ 2

1,0 20 30 40 50 60 70 80 90 100
KpaTtHocTb neperpy3sku Ipab/IHom

PucyHok 3 - 3aB1UcMMOCTb BpeMeHn cpabaTtbiBaHUS Npu neperpyske

BHumaHue.

Mopor cpabaTbiBaHMA neperpy3km Mo TOKY MOXHA MU3MEHATb B AuanasoHe
(1,1...6,0) - lHom — BBOagnTCA yctaBkon (napameTtp 8). OgHako cnepyeT yunTbiBaTb, YTO
npu 3Tom 3awmta no BTX Huxe nopora yctaBku (napameTp 8) cpabaTtbiBaTb He Gyaer!

3.12 lNopgkntoyeHue perne.

Cxema pene obecneuvvMBaeT ranbBaHUYECKYHD pa3BA3KY BbIXOAHbIX LiEnen ynpasreHus
(pasbem, BbIBOAbI «1»...«3», «4»...«6») C NUTalOLWLEn U U3MepUTENbHON Lenblo (KnemMmmHas
Konoaka, BbiBoAbl «1», «2» U «3»...«6»). Llenn onepaTtnMBHOroO NUTaHUA U U3MEpPUTENbHbIE
LUenn MMerT ranbBaHUYECKYHO CBA3b.

Cxema 3awmTbl gsuraTtenss MOXeT ObiTb MOCTpPOeHa nyTeM KOMOMHauum BapuaHTOB
BKITIOMEHUSA MO TOKY (PUCYHOK 4), No HanpskeHuto (pUCyHOK 5), mo crnocoby ynpaBneHus
KOHTaKTOPOM (PUCYHOK 6). B 3aBMCMMOCTM OT BblLLENEPEYNCIIEHHBIX NAapaMeTpPoB, MOHTaXHas
opraHu3auus [[OfKHa COCTaBUTb CXEMy MNOOKIIOYEHUS pene, KOMOMHUPYS AOCTYMNHble
BapuaHTbl BKtodeHua pene PAL-01-057-1, POL-01-057-2, POL-01-057-3.
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P/ll1-01- P/llI-07-057
1 1
2 2
2 2
4 4
5 5 TA
A A
IA* 1A% [ |
7 7
1A 1A TA
R R [ ]
IR* IR* [ ]
Q9 Q9
IR IR TA
1 1
1C* 1C*
1 ﬂ ! ﬂ
IC IC
1 3~ 1 3~
a) 6)
P/ll1-01- P/l 1-07-057
1 1
2 2
2 2
4 4
[ ] [ J
i TA i TA
A A
5 JA* ? 5 JA*
1A T3lo A
] ]
2in* [ ]
Q Q
2In TC TA
10 0
. I . IC*
IC A IC A
12 3~ 12 3~
B) r)

a) cxema npsiMoro NOAKMOYEHMsT TOKOBLIX Lienen Npu HoMMHanbHbIX Tokax 1-5A (tun 3F);
6) cxema noakntoYeHnsa ToKoBbIX Lenen Yyeped TT npu BXogHbIX TOKax Bblwe 5 A (tTun 3F);
B) Cxema noAknio4eHnst TOKOBbIX Lienen B kKombuHauum 2 dasel (A,C) u 3lo (tTnn 2Fo);

rY cxyema nonknrudeHmda TOKORKIX t1iernein ¢ 2 cbhazamu (A C) (tTun 2F):



PEJIE SAWNTbLI ABUTATENA POLU-01-057-1, POL-01-057-2, PAL-01-057-3

Do Z

PAL-071-057-3
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a) cxemMa NoAKMYeHUs Lenen onepaTtMBHOrO NMTaHMsA Ans
NMHUIA C NMMHENHbIM HanpskeHnem 380 B;
0) cxema NoAKNYeHUs Lenen onepaTMBHOro NUTaHUA

O%HoqaasHoro NOCTOSAHHOIO, NEPEMEHHOIO HanpsXXeHUs
100, 110, 220 B;

B) CXeMa NpsSIMOro NOAKMIOYEHUS Lienei KOHTPONMpyemoro |7
HaNPsPKEHNUS ANS FIVMHUIA C FIMHENHbIM HanpsikeHUem

100 B, 380 B;
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12

6)

K— anekTpoMarHUTHbIW nyckaTesb;

S1 — KHOrMKa BKNOYEeHUs asuratens;

S2 — nepeknoyaTens asTomaTnyeckas /
pyyHasi pabota (A/P);

S3 — KHOMKa BbIKMHOYEHNA OBUraTens;

a) cxema BKITH0YeHUsa nyckaTensa ansa pene
POL-01-057-1;

6) cxema BKIOYEHMS nyckaTens ansa pene
POLL-01-057-2,3 npu paboTte pene KU Ha
curHan;

B) CXxema BKIOYEHUs nyckaTensa ans pene
POL-01-057-2,3 npu paboTte pene KU Ha
OTKITIOYEHME nyckaTensa COBMECTHO ¢ pene Ki;
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3.12.1. lMepen TeM Kak NOAKMOYMTb K BbIXOOHbIM KNeMMaMm perne Harpysky, Heo6xoanmo
HaCTpPOUTb pesie cornacHo pasaeny 4 B criegyowem nopsake:

1) ycTaHOBWUTb TWUMN NOAKIOYEHUS TOKOBbLIX Lienen (napameTp U);

2) YCTaHOBWUTb YCTaBKM NapameTpoB, cornacHo tabnvuam 2 n 5, ¢ yuetom napameTpos
aKcnsiyatauum nogknioyYaemMoro agsuraTens;

3) BKJIOYUTb UMW OTKITOYUTL, MPU HEOOXOOMMOCTU, HEKOTOPbIE BUAbI 3aLLMTbI, @ TaKKe
KOHTPOJSIb YepenoBaHus gas;

Mpu BKNOYEeHMU pene B CeTb BO3MOXHO MNOSIBIIEHWE Ha MHAMKATOPHOM Tabno
Hagnucu U _Error. B 3Tom cnyyae Heo6xoaMMO npoOBepUTb KOPPEKTHOCTb BcCex
3anporpamMMmMpoBaHHbIX YCTaBOK B pene (cornacHo 4.3 Hactosiwero P3). B cny4ae
NpaBUIILHOrO UX NPOrpaMMmMpoBaHMA Heob6xoauMo nepenporpaMmmMmpoBaTb NGy U3
yCTaBOK perne.

3HayeHne ycTaBkM HOMUHANBHOIO TOKa AOSMKHO ObiTb paBHbIM UM MEHBLLUMM 3HAYEHUS
HOMWHAaNbLHOrO TOKa ABuUratensa no nacnopTty. [NamMaTb ycTaBOK 3HeproHesaBucUMa U MOXeET
COXpaHsATb 3HAYEHNSA B TEYEHUN BCEro CpoKa aKcrnyaTaumu.

MpeanpuaTue-n3roToBuTeNlb PeKOMEHAYeT He OTKIYaTh 3awWwmThbl, a AobuBaTbCA
ux paboTbl, ycTaHaBnNuUBaA napameTpbl pene, B COOTBETCTBMMU C XapaKTepucTUKamMm
AneKTpoABUraTesii U CXeMbl ero BKITHOUYEHUSI.

3.12.2. Mocne nogknoyeHns cnegyetr obpaTuTb BHMMaHWe Ha MNPaBUNBHOCTb
yepeaoBaHMS (hasHbIX TOKOB M HanpshKeHUW, a Takke nogknyeHne obmotok TT (Hadano-
KOHeLU).

3.12.3. lpn ypoBHE TOKOB MO BCEM Tpem dra3aM paBHbIM Hynto (Korga ABurateflb He
NOOKIIOYEH UMM Mpou3oLllna OCTaHOBKAa [ABuratensa C MNOMOLWbK KHOMkKM S3  «Bbikn.
apuraTtens», pPUCYHOK 6) MHOMKATOP COCTOSIHUS BbIXOAHOro pene Kl cBeTUTCA 3eneHbIM
LUBETOM — KOHTaKTbl perne 3aMKHyTbl, 8 MHOMKATOP XOroCTOro xoga MuraeTt. B 9aToM cocTosiHum
pene OyaoeTt HaxoguTbCs OO0 Tex nop, noka He ByaeT Haxarta kHonka S1 «Bkn. gBuratensa»
(pncyHOK 6).

3.12.4. Pene HanpsxeHna KU, B 3aBUCMMOCTM OT CXeMbl YNpaBIieHUs BbIKNtoYaTenem,
paboTaeT Ha OTKMOYEHWE Harpysku (PUCYHOK 6B), nMMbO Ha curHanusaumio (pPUCYyHOK 66).
CocTosiHne perne BKOYEHO/OTKNIOYEHO OTpaXXaeTcs Ha CBETOAMOOHOM MHOMKATOPE 3eNneHbIM/
KpacHbIM LIBETOM COOTBETCTBEHHO.

4  HACTPOWKA PEXXMMOB PABOTbI PEJE

4.1 O6wwme cBegeHus
MHavkaums napameTpoB pene paboTaeT B ABYX pexumMax:

—  pexuM oTOBpaXkeHs TeKyLUUX 3HaYEHUN;

—  peXuMm NporpaMmupoBaHUs YCTaBOK.

OTcyTcTBME TOUKM B paspsae UHAMKaTopa «pexuMy», NMpu NpocMoTpe pexmmoB A, b, C
yKasblBaeT Ha TO, YTO OTOBpaXxatTCs 3HAYEHUSA TOKOB, a ee Hanuyne — 3HaYeHUs NIMHENHbIX
HanpsbkeHui (A, b, C, A., b., C.). B 3aBUCMMOCTM OT TuNa BKIOYEHNS TOKOBbLIX LieNer 1 uenei
nUTaHus (3aBUCUT OT WUCMOMHEHMS), He BCe napameTpbl LOCTYMHbl And npocMoTpa U
HaCTPOMKK. Takxke, NpU OTKIMIOYEHUN 3aLLUT, CBA3AHHbIE C HUMW YCTaBKN BPEMEHWN CTaHOBATCH
HeJOCTYMHbI ANS pefakTUpPoBaHUS U NPOCMOTPA.
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4.1.1. Pexnmbl 0TOBpaeHnst TEKYLLNX 3HAYEHWI:
A — oToOpaxeHne 3Ha4YeHus Toka dasbl A;

b — oToBpaxeHune 3HaueHUs Toka dasbl B;

C — oTobpakeHune 3Ha4yeHust Toka ¢asbl C;

0 — oTobpakeHne 3Ha4YeHus1 Toka Hynesown nocnegosatensHocT 310;
A.— oToBpaxeHne NNHENHOro 3HadeHust HanpsXxeHns AB;

b.— oToGpaxeHue NMHEHOro 3HayYeHnst HanpsixeHus BC;

C.— oTobpakeHne NMHENHOro 3Ha4YeHus HanpskeHust CA;

F — oTobpaxeHne 3Ha4YeHns1 YacTOTbl CeTy;

P — oTobpaxeHne 3Ha4YeHns cHeTYMKa MoTopecypca (TbiC.4acoB);

P.— oToBpaxeHne 3Ha4YeHns cHeTYMKa MOTopecypca (4achkl, MUHYThI).

4.1.2. Pexumbl nporpaMmmMmmnpoBaHnNAa yCTaBOK:

1 — nporpaMmupoBaHMe HOMUHarnbHOro HanpsbkeHnsa nutanus (100 / 380/ 6/ 10) /;
2 — nporpaMmmMmpoBaHne MakcumanbHoro HanpsbkeHuns/ OFF;

3 — nporpammMmunpoBaHue MMHUMansHoro HanpsbkeHuns/ OFF;

4 — nporpammMmmnpoBaHne KoaduumeHTa TpaHchopmaumm Toka gas A,B,C;

5 — nporpammmpoBaHue ko duuneHTa TpaHchopmaunm 310o;

6 — nporpaMmMmMpoBaHNe HOMMHaNbLHOIO ToKa ABUraTens;

7 — NnporpamMmnpoBaHmne Toka xonocTtoro xoaa asuratens/ OFF;

8 — nporpammMmupoBaHne KpaTHOCTU Neperpysku asuratensa na spemsasasmcumon TX;
9 — nporpammupoBaHue Toka npu 6noknpoeke potopa/ OFF;

0 — NporpammMmmnpoBaHne Toka Hynesown nocnegosatensHocTn 3lo/ OFF;

A — nporpaMmmmpoBaHue BenuynHbl acummeTpum Toka/ OFF;

b — nporpamMmmupoBaHVe BpeMeHu 3anycka ABUraTens;
C — nporpaMmMmpoBaHne BpeEMEHW Npuy Neperpyske Asurarens anga spemssasmcumon TX;

d- nporpamMmupoBaHue 3aaepXku npu GIIOKMPOBKe poTopa;

E— nporpammmnpoBaHune 3agepXkm npu 3amblkaHum Ha 3emnto no 31o;

F — nporpammupoBaHune 3agepXkn cpabaTbiBaHUSA NPU XONTIOCTOM (CyXOM) XOAE;

G — nporpaMMupoBaHWE 3adepxKkm cpabaTtbiBaHMsS 3BeHa HanpshkeHust (MakcMMarbHOro
HaNPSYKEHUS!, MUHUMAanbHOIO HaMNPSXKeHUS);

H — nporpammupoBaHune 3agepXkn cpabaTbiBaHMA 3BEHaA Toka (aCMMMeTpuUn Toka, obpbiB
drasbl No TOKY);

J — nporpamMmmmnpoBaHne BpEMEHWN 3a4EPXKKN MeXAY NOBTOPHbIMU NyCKaMMU;

L — nporpammupoBaH/Me KonmMyecTBa NOBTOPHbIX NMYCKOB ABUraTenNs;

O — BknoYeHue/ oTkNoveHne dyHKUMM YepenosaHusa das On/OFF;

U — Tun nogkntoveHns TokoBbix Lenen: 2F / 2Fo / 3F;

P — 06HyneHuns cyeTymnka motopecypca (kog obHyneHumsa — O00);

11— ycTaHoBKa napons.

4.2 Pexnm oTobpakeHust TEKYLLMX 3HAYEHUN

4.2.1. OtobpaxeHune TokoB ha3 B pexmumax A, B, C 3aBucut ot Kro.

[nana3oH oToOpaxeHnsa 3Ha4YeHUn WN3MepPSiIEMbIX TOKOB Ha UMMPOBOM WHOMKATOPE,
npeacraeneH B Tabnuue 3.

Tabnuua 3 — OtobpaxeHne 3Ha4YeHn n3mepaemMblx TOKOB has

KoagpbuyueHm Luana3oHbl omobpaxeHusi U3MepssemMo20 3Ha4YeHUs
mpaHcgopmayuu Kr moka ¢ha3
1 (0...99,9) A, ¢ OuckpemHocmabto £0,1 A
2...20 (0...999) A, ¢ duckpemHocmbio £1 A
21...200 (0...9,99) KA, ¢ duckpemHocmbio £0,01 KA

Mpyn BXOAHOM curHane Bbille pPaspsaHOCTM OTOOpaXeHus, nepexon  WHAuKaLUK
N3MeHsaeTCca AMHaMUYECKM.
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Mpyn BXOOAHOM CUrHamne Huxe paspsiaHOCTM OTODpaXeHUs, OUCKPETHOCTb MHAMKALUK He
N3MeHsieTcs.

4.2.2. OtobpaxeHne 3Ha4yeHUs ToKa HyrneBoW nocnegosaTenbHocTU 3lo, pexum o,
3aBucut oT Krr3lo n npeacraeneHo B Tabnuue 4:

Tabnuua 4 — OTtobpaxxeHne 3Ha4YeHn namepaemoro Toka 3lo

KoagbpuyueHm Jluana3oHbl 8b1800a 3HayeHuUl moka 3lo Ha
mpaHcghopmauyuu, Krr3lo UHOUKamop
(1...9) (0,02...9,00) A ¢ duckpemHocmeto 0,01 A
(10...100) (0,2...99,9) A ¢ duckpemHocmeio 0,1 A

Mpn nepexogax gnanas3oHoB, OTOOpaxeHMe aHanorm4Ho asHbiM Tokam (no 4.2.1)
4.3 Pexnm nporpaMmMmpoBaHus yCTaBOK

4.3.1. [JonycTumble 3Ha4YEHNS yCTaBOK NpeacTaBneHbl B Tabnuue 5.

Tabnuua 5 — [lonycTumble 3Ha4Y€HUSA YCTaBOK

3aBoackue

HassaHue napameTtpa PAL-01-057 [onyctnmble 3HayYeHus HaCT§Ol7|KVI
1 | HOMMHanbHoe HanpsixeHne UHom %)OFOF’ 380B 6/10kB/ 100 B
2 | MakcumarnbHOe HanpsXXeHue (110...125) %eUnom / OFF 115%
3 | MUHUManbHOE HanpsXeHune (70...95) %eUrom | OFF 80 %
4 | koadbbmumeHT TpaHcdopmaunn TT das A,B,C (1...200) 1
5 | koadbdmumeHT TpaHchopmaumm TT 3lo, Ktt3lo | (1...100) OFF
6 | HOMUHanNbHbIM TOK ABUraTens IHom (1...990) A 5A
7 | TOK XON10CTOro xoga asuraTtens (20...85) %eluom / OFF 20 %
8 | KpaTHOCTb Neperpyskn Bpemsasasmcumon TX (1,1...6) 11
9 | kpaTHOCTb Neperpy3kn BIOKMPOBKN poTopa (1,1...6)/ OFF 4,0
0 | TOK HyneBow nocrnegosaTtefnibHocTn 310 (0,1...1)*Kt13I0 A/ OFF OFF
A | BENUYMHA acuMMeTpun Toka (20...55) %e¢Ipad/ OFF 50 %
b | Bpems 3anycka gsuratens: (1...25) c lc
C | Bpems npu neperpyske Bpemssasucmumon TX: (0,1...99.9) c 99.9¢
d | 3apepkka npu GNOKMpPoBKe poTopa (0,1...99,9) c 0,5¢
E | 3agepxka npu 3aMmblkaHnn Ha 3emnio 310 0,1...99,9) c OFF
F | 3agepxka npu Xonoctom (Cyxom) xone (0,1...30,0) muH 0,1 Mmun
G | 3agepkka cpabaTbiBaHNA 3BEHA HANPsKEHNS (2...999) c 2¢
H | 3apgepxka cpabaTtbiBaHNS 3BEHa TOKa (1...255) c 2¢
J | 3agepxka mexagy NoBTOPHbLIMU MyCKaMu (0,1...99,9) MuH 0,5 mun
L | konn4yecTBO NOBTOPHbLIX MYCKOB ABUraTess (0...5) 0
O | BKI/OTKN KOHTPONS YepenoBaHusa gas On/OFF On
U | TN nogKknioYeHns TOKOBbIX Lienewn 2F / 2Fo/ 3F 3F
P | obHyneHne c4yeTumka moTopecypca
I1 | ycTaHOBKa napons (001... 999) / OFF OFF

4.3.2. [MporpaMmmupoBaHMe HOMUHaNbLHOro Toka (napameTp 6) 3aBucut ot KTd.
[dnanasoH gonycTumbIX 3HadYeHui, B 3aBucumoctn ot KTd, npeacraeneH B Tabnuue 6.
Tabnuua 6 — [onyctnmble 3Ha4YeHUS YCTaBOK HOMUHANbBHOIO ToKa

KoaghbuyueHm Lonycmumbie 3Ha4yeHuUs1 ycmaegoK, OUCKPemHOCmb
mpaHcgopmavyuu Kt 3a0aHusi
1 (1...5,0) A, ¢ OuckpemHocmebro 0,1 A
2...21 (2...100) A, ¢ duckpemHocmbio 1 A
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22...200 \ (105...990) A, ¢ duckpemHocmbto 10 A |

BHumaHue!!! Mocne nameHeHus koadcdpuumeHta TpaHchopmaumm (napametp 4)
ob6s3aTeNnbHO Haf0 U3MEHUTb UNK NoATBepAUTb 3HavYeHue napameTpa 6 (HOMUHaNbHbIN
TOK ABuUratens), fNpuMYeMm yCTaHOBKY W U3MEHeHWe napamMeTpoB Hago obsA3aTernibHO
npoBoAUTb B nocneagoBaTtenbHocTU: napameTp 4 (KTT) — napameTtp 6 (IHOM).

AHanornyHo ans napametpa 5 (KtT3l0) u napameTpa o (3lo).

4.3.3. Ecnu 6bina BbibpaHa ogHa M3 YyCTaBOK AN M3MEHEHUS U farnee B TedeHue
5 cekyHa HM opgHa u3 kHorok (F wnn A, vnn V) He Obina HaxaTta wunu npoueagypa
nporpamMmmMmupoBaHnst yCTaBOK He Oblna KOPPEKTHO 3aBepLueHa (cornacHo 4.3.4), To NpoucxoauT
aBTOMaTUYECKUI BbIXOA U3 pexuma nporpaMMnpoBaHns YCTaBOK.

4.3.4. Tlopsagok npocMoTpa M3MEpPSiEMbIX 3HAYEHUW M MPOrpaMMMpPOBaHME YCTaBOK
OCYLLIeCTBNAETCA MO cnegyoLwemMy anroputmy:

1) lNocne nogaun HanpsPKeHUs MNUTAHUA Ha WHOUKATOpe OTobpaXkaeTcsi Tekyllee
3HayYeHne KOHTpPoNMpyemoro Toka asbl A (no 4.1 — 4.2);

2) Haxwumas nocnepoBaTenbHO KHOMkM A unu V¥, OCyLLECTBNSETCA nepexon Mmexay
pexumMamu:

ADACAOAA AD AC AFAPAP AAA
nn

VP.APYFVYC. VYD VA VYOVCVYDbDVYAY

AHarnormyHoiM 06pa3om nameHsieTcst otobpakeHne napameTpoB HACTPOMKN.

3) Haxatmem kHoMkM F, ocywecTBNAeTcsa nepexoq B pPeXum nporpamMmmpoBaHuA
yCTaBOK 1 pa3psag ungukatopa « PEXXMIM» HauyMHaeT muratb.

4) [na npocmoTpa TeKywux (paHee YCTaHOBMEHHbIX) 3HA4YeHUN, HeobxoanMo HaxaTtb
KHOMKN A nnn V.

5) lNocne Toro kak ycTaBka, kotopas TpebyeT uameHeHus, BblbpaHa, HeobxoaMmo
Ha)kaTb KHOMKy F. HauvHaeT muratb ctapwui paspsag mHankatopa «3HAUYEHUE», ykasbiBas,
YTO 3HAYEHNE MOXHO U3MEHSATD.

6) VIamMeHeHne 3HayeHus npom3BOAUTCA C MNOMOLLUBbKD KHOMOK A uim W
(6onblue/meHbLUE).

7) TMocne TOro, Kak cTapwunin paspsag U3MeHeH U He M3MeHEH, HEOBXOANMO HaXaTb
KHOMKy F Ana nepexoga K cnegywwemy paspagy wuHaukatopa «3HAYEHUE» u
OCYyLLEeCTBMNeHNa npoueaypbl No NyHKTy 6), n T. 4.

8) Korga Bce 3HayeHWEe M3MEHEHO UMM HE M3MEHEHO, HEOBXOAMMO HaxaTb KHOMKy F
AON15 3an1Mcy yCTaBk/ B 3HEProHe3aBMCUMYIO NaMsiTb perne.

9) Ecnu 3HadeHne ycTaBkM WUCTMHHO (T. €. COOTBETCTBYET MnapamMeTpam perne), Ha
nugukatope «3HAUEHUE» nosiBnsetca Hagnuce IIPT°, o6o3HavatoLwas, Yto 3Ha4YeHne ycTaBku
3anncaHo B SHeproHe3aBnUCUMYIO NaMsaTb pene.

10)B npotmBHOM criyyae, Korga WM3MEHEHHOE 3HayYeHue YCTaBKM He COOTBETCTBYEeT
napameTpam pene, Ha uHgmkatope «3HAUEHHME» nosiBnsieTcsa Hagnucb Err, o6o3Havatowas,
YTO 3HAYEeHUe YCTaBKM JIOXKHO M 3anucb B NaMATb HE NPOU3BOAUTCA.

11)[ns Toro 4ToObl OTKMOYMTL/BKNIOYNTL (PYHKUMM napameTpoB 2, 3, 7, 9, o, A,
HeobXoOUMO BOWTU B PEXMM NPOrpaMMUPOBaHMS, C MOMOLLbIO KHOMOK A wim ¥
(6bonble/mMeHbLUE) BbIbpaTb HEOOXOANMbIN NapaMeTp U NOCMOTPETb HAAMUCb Ha MHAUKaTope
«3HAYUEHUE». Hanuune 3HayeHuWn ycTaBKkM O3HA4aeT, 4TO 3awura BkMwodveHa. [Ons
OTKIMOYEHUS 3aLlmTbl HEOBXOOMMO HaxaTb KHOMKY F, Ans BXoda B pexum peaakTMpoBaHWUSA
yCTaBKW, 3aTeM HaxaTb W yaepXuBaTb KHOMKY nporpammupoBaHus F B TedeHue 3 c. [Nocne
3TOro Ha none nosiBnsetTca Hagnuce OFF. 3TO o3HayaeT, 4TO 3awmTta oOTKMYveHa. [OAns
BKMIOYEHNA 3alumTbl Heobxoammo BMecTo Hagnucm OFF ycTaHOBUTb YCTaBKy, HaxaB W
yOoepxusasi KHONKy nporpammupoBaHnsa F B TeyeHue 3 c. [locne yero, BMecto Hagnucn OFF
NoSABNAETCSA 3HaYEeHWe YCTaBKN, KOTOpoe ObIfo YyCTaHOBMNEHO 4O OTKIOYEHUS.
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12)[Ana Toro, 4tobbl OTKNIOYMUTL OYHKLMIO KOHTPONSA vepedoBaHus a3 Heobxogmmo
BOWUTU B pPEXUM NPOrpaMMUpPOBaHUS, C MOMOLLBbD KHOMOK A wunm ¥V (6onblue/meHbLue)
Bbl6paTb napameTp O 1 NOCMOTPETbL HaanNUCb Ha nHaukatope «3HAUYEHUE». Hagnuce On —
0O3HayaeT, YTo 3awuTa BKNtoYeHa. [Jnsa OTKMYEeHNa 3alumMTbl HEOOXOAMMO HaXaTb KHOMKY A
unn ¥ o nosieneHust Hagnucn OFF n F nporpammupoBaHue. OTO Oo3Ha4yaeT, 4To 3awmTta
OTKMOYEeHa. AHaNOrM4yHoO NpPOM3BOAUTCS BKITKOMEHME 3aLUUTbI, €CM OHa Obina OTKMNH4YeHa.
Hagnucek On Ha nHamkaTope «3HAUEHUE» ByaeT o3HayaTb, YTO OYHKUNSA BKITHOYEHA.

13)Ana Toro, 4toObl OGHYNMTbL CYETYMK MOTOpecypca, HeobxoaMmo, Haxogscb B
pexvme P, npu noseneHum 111, BBecTM koA OOGHyneHus — OOO. [locne 3TOro cyeTyuk
MoTopecypca OyaeT oOHyneH, u npu npocmoTpe P (oToOpaxeHwe 3Ha4YeHus cYeTyMKa
MoTopecypca), Ha nHamkaTope «3HAUEHUE» 6yayT otobpaxaTtbesa Hynu — O0O0.

14)OnpegeneHne Tuna MOAKMIOYEHUA TOKOBbIX Lenen K pene onpegensercs
napameTtpom U. [JaHHbIM napameTp MOXeT NpuHMMaTh Tpu 3HaveHus: 2F / 2Fo / 3F. B Tabnuue
7 npuBedeHO COOTBETCTBME [AHHOrO napameTpa TUMy MNOLKMAYEHUs, a Takke p[aHa
nHpopMmauus 06 oTobpakeHMn M3MEPSEMbIX U pPacCUUTbIBAEMbIX MApaMeTpPoOB B pexunme
NHOMKaLMM NapamMeTpoB.

Tabnuua 7 — CooteeTtcTBMe napameTtpa U Tvny nogknoyeHus

Tun YcTaBku ToKka U YcTaBKku TOKa n
MapameTp | nogknYeHus
BpeMeHu no 3lo/ BpPEMEHMU Mo NHugvkaums B
U TOKOBbIX
. Nugukaumsa 3lo (I<, 1#)
uenemn
2F 2 dasbl (A,C) OFF / oTobpaxaeTcs/ He oTobpaxaeTtcs
He oTobpaxaeTtcsa n3mepseTcs
2Fo 2 ¢pasbl (A,C) oTobpaxaeTtcs/ oTobpaxaetcs/ He oTOBpaKaeTcs
n 3lo n3mepseTcsa n3mepsercs
3 dhasebl OFF / oTobpaxaetcs/
3F oTobpaxaeTcs
(A, B, C) He oTobpaxaeTtcsa namepsaeTcs
15) B pene umeeTtcsa NyHKT MeHto napons — II, (coctoawmm mns tpex umdp) Maponb

cnegyeTt nNpUMEHSTb B Cryvasix HeobxoguMMOCTM 3aWUTUTBCA OT HECaHKLMOHWPOBAHHOMO
AOCTyna K U3MEHEHUI0 ycTaBok. [1py 3TOM NpPOCMOTP YCTABOK U napamMeTpoB CEeTU U TOKOB
aBuratensi 4OCTYneH.

B pene BBegeH TexHonornyeckmnin naponis OO0 unn OFF. Npu Takom napone ycTpoucTBO
He nMeeT orpaHNyYeHns No NPOCMOTPY NapamMeTpPoB N BBOAY HOBbIX YCTaBOK. [1aponb npu 3Tom
He 3anpalumBaeTcs. [lonb3oBaTensm, KOTOpbIM He TpebyeTcs 3alumMTa OT U3MEHEHUS YCTaBOK,
HaCTOATENbHO PEKOMEHAYEM He BXOAUTb B AaHHbIN MYyHKT MEHIO U HE yCTaHaBNMBaTb KaKoW-
nmbo gpyron naponb, Tak Kak nNpu nocrenylowen CMeHe YCTaBOK YCTPOMCTBO noTpedyeT
BBECTM Naponb, KOTopbin 6bin BBEAEH. [1pouenypa n3aMeHeHns napons aHanornyHa BKI/OTKI,
N3MeHeHuto ycTtaBok (no 4.3.4 3-11).

Mpn BBOOE CBOEro HOBOrO Mnapond, noTpedbutento Heobxoammo obecneyunTb ero

COXPaHHOCTb U KOHMAEHUNanbLHOCTb AN nocneayLwero UsSMeHeH st YyCTaBoK.

5 PA3MEWEHWE N MOHTAX

KoHcTpykuusa pene obecneymBaeT yCTAHOBKY BbICTYMAlOWMM MOHTAaXOM C NepeaHnm
npucoeanHeHeM NPoOBOLOB.
MecTo ycTaHOBKM pene AO/MKHO ObiTb 3aluweHo OT nonajaHus BoAbl, Macna,
9MYynbCUKU, OT HENOCPEACTBEHHOIO BO3AENCTBUA CONHEYHOW paguaunn.
lMepepn BBOOOM perne B 3KCnnyaTauuo, Heobxoanmo:
1) nNoOKMYUTL KIeMMY 3a3eMneHus L« KOHTYpPY 3a3eMIeHuns;
2) nNpoOM3BECTU MOHTaX pene, COrnacHO MOHTaXHOW CXeme, COOTBETCTBYHOLLEN
yCIOBUSIM 3KCMnyaTauum;
3) nNpou3BeCTU HACTpPOWKy pene B COOTBETCTBMM C pasgenom 3.12 agaHHOro
pyKOBOACTBA.
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KOHTaKkTHble 3aXWMbl KNEeMMHOW KOMOAKW npedycMaTpuBaloT MNpUCOeAnHEeHue aOBYyX
NpoBoAOB cevyeHneM 1,5 MM? Unu oaHOro nNposoja cedeHnem 2,5 MM?, a pa3bemMa — cedeHnem
He B6onee 1 MM2.

6 TPEBOBAHUA BE3OMNACHOCTH

KoHcTpykuma pene obGecneynBaetr 6Ge3onacHOCTb OOCNYyXMBaHUA B COOTBETCTBUM C
FOCT 12.2.006-75 n saBnsetca noxapobesonacHon. 1o cnocoby 3awuTbl OT NOpaXeHUs
3NeKTpUYeckMM ToKoM pene cooTBeTcTBYIOT Kraccy 0 no FOCT 12.2.007-75.

akcnnyaTaums 1 obcnyXuBaHue pene paspeluaeTcs nuuam, npowenwnmM cneunanbHyo
NOArOTOBKY M O3HAKOMUBLLUMMCS C HACTOSALUMM PYKOBOACTBOM MO 3KCMnyaTauum.

CteneHb 3awuTbl obonoykon pene — IP 40 FTOCT14255-69, cteneHb 3awmTbl KOHTAKTHbIX
BbiBOgoB — IP 10 TOCT14255-69.

MoHTax n obcnyxmBaHue pene OOfMKHbl NPOU3BOAUTLCS B 0OECTOYEHHOM COCTOSHUM.
3anpelaeTca NpoM3BOANTbL MOHTaX M ODCNY>XMBaHUE 3NEKTPUYECKUX MALLUMH U MEXaHWU3MOB,
NOAKITIOYEHHbIX K pene, Npu BKNYeHHoM nuTtaHumn pene POLL-01.

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

7  TEXHUYECKOE OBCIY>XNBAHWE

7.1 TexHu4eckoe obCcrnyxvBaHve pere BKIYaeT:

—  MPOBEPKY NPV NEPBOM BKITHOYEHUMU;

—  nepuvogunyeckue nNpoBepKku TEXHUYECKOro COCTOSHUS.

7.2 T[lpoBepKy Mpu NepBOM BKHOYEHUN MPOU3BOAAT B COOTBETCTBUM C pasgesiom 3.5,
3.12 gaHHOro pykoBOACTBA NO 3KCnyaTtaunu.

7.3 Tllepunognyeckme nNpPoOBEPKM TEXHUYECKOrO COCTOAHUS MPoBOAAT 4epe3 3-6 ner.
[MepBy0 nepuoguyeckyto NPOBEPKY pPeKOMeHAyeTCcs MpoBOAMTb Yepes rog nocne BBoAa B
akcnnyaTauuio. B 06bEM nepnogmyeckon NPOBEPKM BKIHOYAOT BHELUHWA OCMOTP, NPOBEPKY
MEXaHUYECKOro KpensieHUst 3fIEMEHTOB, 3aTsKKY BMHTOBLIX KNEMMHbIX coeauHeHun. O6bLEM
3NEKTPUYECKUX UCTIbITAHUI BbINOJTHAKT B COOTBETCTBUM C PYKOBOLCTBOM MO 3KCrslyaTauuu.

7.4 0O6cnyxuBaHue BHELIHUX TOKOBbIX TPaHCOpMaTOpPOB NPOBOANTL B COOTBETCTBUM C
TeXHUYEeCKON AOKyMeHTaunen Ha gaHHoe nsgenuve.

8 XPAHEHUE N TPAHCITOPTUPOBAHWNE

Pene B ynakoBke npeanpuaTUA-U3roToBUTENS AO0SDKHbI XPaHUTBCA B OTanfiMBaemMbiX U
BEHTUNMPYEMbIX XpaHunuwax npu temnepatype ot 5 ao 40 °C 1 OTHOCUTENBHOW BAAXHOCTU
He 6onee 80 % npu TemnepaTtype 25 °C npm OTCYTCTBUM B BO3AYyXE arpeCcCuBHbIX NPUMECEN.

YcnoBusi XpaHeHuss pene B YNakoBKE W3rOTOBUTENSA [OOSKHbl COOTBETCTBOBATb
ycrosuam xpaHeHna 1(J1) no FTOCT 15150-69.

[onycTMbIA CPOK COXpaHAEMOCTU B ynakoBke - 2 roa.

Ycnosusa xpaHeHUsa pene, BMOHTUPOBAHHbLIX B annapaTtypy, He OOJKHbl OTnn4aTbcsa oT
YyCrnoBWUW 3Kcnnyatauumu.

Ycnosus TpaHCNOPTUPOBAHNA perie B YNakoBKe NpeanpuaTus N3rotoBUTens:

— B YacTum BO3OENCTBUA MexaHudecknx paktopoB — kateropma C  no
FOCT 23216-78;

— B 4acTu BO3OEWCTBUS KNMMaTU4eckux oakTopoB BHellHen cpedbl — kaTeropua C
no NOCT 15150-69, npu aTom TemnepaTtypa OKpyXalLlen cpefbl Npu TPaHCNOPTUMPOBKE B
npegenax ot muHyc 40 go nntoc 55 °C.

Mpyn 3TOM ynakoBaHHble pene AO0SMKHbl ObiTb 3alUMlEeHbl OT HEMNOCPeaACTBEHHOro
BO3JEeWCTBUSA CONTHEYHOM paguaumm n atTMocgepHbIX 0CagKoB.

Pene, npegHasHayeHHble OMs NPSMOro 3KCnopTa, B cCrneumanbHON YNakoBKE MOXHO
TpaHCNOPTMPOBaTb MOPCKUM TpaHCNopToM 6e3 orpaHvyeHus pacctosiHus ¢ cobnogeHnem
yKa3aHHOW BbllLe 3alUMTbl OT BO3AENUCTBUSA KITMMATUYECKUX DaKTOPOB.
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[Mpn TpaHcnopTUPOBaHUN pene B YCIOBUSX, OTNNYAIOLLMXCH OT YCIIOBUM 3KCMnyaTaumn,
OHW JOJTKHbI BbITb CHATHI M yYNakoBaHbl B YNakOBKY NpeanpuATUS-U3roToBUTENS U 3aLlmLLeHbl
OT BO3ENCTBUSA KITMMATUYECKUX (PaKTOPOB.
9 KOMIMJIEKTHOCTb

B komnnekT noctaBku BXOAUT:

oYY LR T= TN S I (= L=} =Y 1 1 wr;
PYKOBOACTBO MO AKCTIIYATALMM .eutneteneniiin aeeteneeee e eteeaeeneeaeeneeneeaeneeeanenenens 1 wr.
BTUIKETKA . .« e e ettt e e ettt e e e e e e e e e e, 1 3K3.

10 CBEAEHWA OB YTUITNM3ALINA

[Mocne oTkasa pene (He noanexallero pEMOHTY), a TakKe OKOHYaHUA Cpoka Cryxbbl, ero
YTUAN3NPYIOT.

OcHOBHbIM MeTOOOM  yTunusaumm aBnseTcsa pasbopka pene. [lpu  pasbopke
uenecoobpasHo pa3gensaTb maTepuansl Ha rpynnbl. I3 coctaBa pene noanexaT yTunusaumm
YyepHble U LBETHble MeTanmbl, NnacTMaccbl. YepHble MeTannbl Npyu yTunmMsaumm Heobxoammo
pasgenaTb Ha cTanNb KOHCTPYKUMOHHYKO W 9NEKTPOTEXHUMYECKYHD, a LIBETHble MeTanmbl — Ha
Me[b M CrnaBbl HA MEOHOW OCHOBE.

YTunusaums [OoSmKHa NPOBOAMTLCA B COOTBETCTBUMM C TpeboBaHMSAMU permoHanbHbIX
3aKoHO4ATENbCTB.

11 TAPAHTUN U3TOTOBUTENA

N3rotoButens rapaHTMpyeT cOOTBeTCTBUE perie TpeboBaHUAM TEXHUYECKMX YCNOBUM
npy cobnogeHnn notpebutenem ycrnoBun TPaHCNOPTMPOBAHUA, XPaAHEHUA U 3KCnyaTauum
pene, ykasaHHbIX B HAaCTOSLWEeM PYKOBOLCTBE NO 3KChnyaTauum.

[[apaHTUWHBLIN CPOK 3KcnnyaTaumn 2,5 roga B npegeriax rapaHTUMHOIO Cpoka XpaHeHuUs
CO OHS BBOAA perie B 3Kcnyatauuio.

[[apaHTUNHLINM CPOK XpaHeHna 3,5 roga OT AaTbl U3rOTOBEHUS pene.
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MpunoxeHne A
3anncb 0603HaYeHns pene Npu 3akase U B JOKYMEHTaLMM Opyroro nsgenvs

B 3akase Ha perne J0MmMKHO BbiTb YKa3aHo:
- HaMeHOBaHWe 1 TUN pene;
- KNMaTn4ecKoe UCMOMHEeHNe 1 KaTeropus pasMeLLeHus:;
- HOMep TEXHUYECKMX YCIOBUM.

Mpumep 3anmcn ob6o3HaveHus pene PAL-01-057 npu 3akase 1 B JOKYMEHTaumMm apyroro
n3penvs:

«Pene 3awutol gsuratena POL-01-057-1 Y3»
TY ¥Y31.2-22965117-004-2005

nnm

«Pene 3awunTbl geuratena PAL-01-057-2 Y3»
TY ¥31.2-22965117-004-2005

nnm

«Pene 3awutol gsuratena POL-01-057-3 Y3»
TY ¥Y31.2-22965117-004-2005
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