000 HNM® «BUTEK»

BuCTAPT®2.0

NMYCKATE/IN BECKOHTAKTHbIE
YCTPOMCTBA MJIABHOIO MYCKA

YCTPOWMCTBA MNJIABHOIO NYCKA U 3ALUTbI PEBEPCUBHbIE
bCT2-PB4

Moaenun po 110A

dyHKUMOHaNbHAA moaudpUuKauma:
«lnaBHbIM NYCK ¢ BbICTPbIM HAapacTaHNUEM HaNPAXKeHUA
(Ans BEPTMKANbHOIO NepemeLLeHnn)»

B SHERN

J

PYKOBOACTBO MO 3KCN/ZIYATALUU
bM/[K.648600.019-06P3



https://td-automatika.ru/

COAEPHAHME

1 OTMUCAHUE W PABOTA ...ttt ettt e et e e e et e e et s e eaasseeanseesnneannnnnaes 4
1.1 HABHAUEHME...ceei ettt e et e e et s e e et s e e et e e eaa e e eata e eesaaesannsaennnneennns 4
1.2 BHELUHUM BU .. eeeeeeeeiiiiiiieeeeeeeeeeeetttee e e e e e eeeeeaassaaeeeeeeeeeseasssananeeeeeeesesssssnnnnneeaaes 5
1.3 OYHKLNOHANBHBIE BOBMOMKHOCTM cevvvuiiieeeeeerreerreruiiisseeeeeeeesnennnnnseeseeesesssmmmnnnnseeseees 5
1.4  TexXHUYECKNE XAPAKTEPUCTUKRM ..ceruniirnieiieeiieeeteetteetieeesisesteessieessnsesnsssnnessnsesnneesnnees 6
1.5 COCTaB M YCTPOMCTBO MYCKATEIIA vuuuueerrruuneeeresrneeeerrsnneeeessssnnesesssssnneesssssnieeessssnnneeesees 8
1.6 TMogkntoyeHme n ynpaBaeHUE INEKTPOOBUTATENIEM ...ceuureeueerneeinneeiieeereerneeenneeennns 10
1.7 Hactponka napameTpoB paboTbl U COXPAHEHNE MAPAMETPOB ..cevvvveeeereeeeeeeeeeeeenenn 11
1.8 ®yHKUMA NNAaBHOrO NycKa C HbICTPbIM HAaPaCTaHNEM HANPAXKEHUA .....cevvvvennnnnnnn... 12
1.9 3aWMTHOE OTKIHOUEHME N AMATHOCTUMKD .evuernernerneerneeneesnerneesnersneeseesneesesseesnsesnesnns 13
1.10  VHANKALUMNA UCTOPUM @BAPUM.cerenneeeierieeeeeeriiieeereesneeeeresnneeeesssnneeeessssnaeeesssnneens 14
1.11  VHANKAUMA TOKA SNEKTPOOBUIATEIIA ceuuierniirneetineeiieetreerneeeteeenessnseeenseeneernneennns 14
1.12  MapPKMPOBKA U MNOMOUPOBAHME ....cceeeeeiiiieieeeiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeseeeeees 15
O B s -1 (0 1= 1 - [P PPRR RPN 15

2 VCNOJTIb3OBAHMUE MO HASHAYEHUHEO ...t eeae e 16
2.1  DKCNNYATALMOHHDBIE OTPAHUUECHMA ... iiuniiiieeiteeiieeetieeeteeateeetieesaeeeteeaneesaneessaannnaes 16
2.2 [loaroToBKa NYCKATENA K UCMONB3OBAHMEID ..cvuviirnierieiiieeeteerieeeseeesneesneeennseesnsesnnaes 16
2.3 NCNONDB30BAHME MYCKATEIA tevvuiiriiiiireiteetieetneetneerueeeteeetesesnseesseesesesseesnsessnsernnees 16

3 TEXHUYECKOE OBC/TYXUBAHUE U PEMOHT ....ccoviiiiiiiiee e 17
N R O [T T (oY T T 1T I RPNt 17
I |V [T o T W GY=K To ] p - Tol 2 Lo Yo 17 PNt 17
3.3  TOopAAO0K TEXHNYECKOTO OOCAYHKMBAHM c.cvvvrieieeeeeeeeeeeiiiiiieeeeeeeeeeeeeassnnneeeeeeeesesnnns 17
3.4 BO3MOXHble HEUCNPABHOCTU U METOAbI UX YCTPAHEHMA ...evuierieeireeiieeeieeeneenanaes 17

4 TPAHCMOPTUPOBAHUME UXPAHEHMUE ...t 18

5  KOMIUTEKRTHOCT ...ttt e s e e s e et s e e ea s e eaa e e eeaa e eeannseaannaans 18

MpunoxkeHne A TaBapUTHO-YCTAHOBOUHDIE PA3MEPD] ..vvuunreerrrrieeerrrrneeeerrrreeeerrssneeeesesnnns 19



HacToswee pykoBoACTBO MO 3KcnayaTaumu (aanee — P3) npeaHasHauyeHo AN U3YYEHUA BO3MOMKHO-
cTel 1 TpeboBaHMI NO 3KCNAyaTaL MM PEBEPCUBHbIX YCTPOMCTB NIaBHOIO NycKa v 3awuTbl BCT2-PB4, npea-
Ha3HaYeHHbIX A1A NN1ABHOMO MyCKa U peBepca 3/1eKTpoaBuraTeneit (aanee — nyckatenm).

Hactosuwee PD coaepKMT onncaHue, TEXHUYECKME XapaKTEPUCTUKM U Apyrue ceeaeHuns, Heobxoam-
Mble A1A NPaBUAbHOW 3KCNAyaTauMm, TPAHCNOPTUPOBAHNA U XpaHeHUA NycKkaTenei 6CT2-PB4.

BHUMAHMUE!
K paboTe c nyckatenamm AonyckaoTca Mua, MMetowme JoMNYcK K SKCNAyaTaL My 3N1eKTPOYCTaHOBOK
2.0 1000 B v M3yumnBLIME HACcTOALLEEe PYKOBOACTBO MO 3KCMNyaTaL UK.



1 ONUCAHUE U PABOTA

1.1 Ha3sHaueHue

1.1.1 YcTtporicTBa NnaBHOro nycka u 3awmtbl 6CT2-PB4 cepun «buCTAPT 2.0-P» — 3T0 peBepCcUBHbIe No-
NYNPOBOAHUKOBbIE (TUPUCTOPHbIE) NMyCcKaTenun, npeaHasHayeHHble 415 NJIaBHOro Nycka u peBepca 3/1eK-
TpoAsuratenen ¢ A4ONONAHUTENbHbIMU GYHKUMAMM SNEKTPOHHbIX 3aLUT U ANArHOCTUKW.

1.1.2 MonynpoBogHWKOBaA KOMMyTaLma obecnevymBaeT BbICOKUIM Pecypc BKAKOYEHWUIM MPU HYACTbIX KOMMY-
TaUMAX, OTCYTCTBME UCKPEHMA M MEXAHUYECKOro M3HOCA, MUHUMA/IbHBIN YPOBEHb KOMMYTALMOHHbIX MO-
mex. TMPUCTOpbI NycKaTenem MMeroT HeobXxoaMMbl 3anac AA KOMMYTAUUKM BbICOKMX MYCKOBbIX TOKOB
aleKTpoaBuraTens.

1.1.3 Yctporictea BCT2-PB4 moryT NpUMEHATBLCA B NPUMBOAAX BEPTUKANbHOIO nepemelteHns nebenok,
KpaH-6anoK, KPaHOB C UCMONb30BAHMEM LUANHAPUYECKMX U NNAHETAPHbIX PeAYKTOPOB U MEXaHUYEeCKMX
TOPMO30B (3/1eKTPOMArHUTHbIX, TMAPOTO/IKaTENEN N KOHYCHbIX). PYHKLMA NAAaBHOMO NycKa € 6bicTpbIM
HapacTaHMem HanpsxKeHua (8o 0.7..1.5 ceK) ycTpaHAeT yaapHble HarpysKku B LUMOHKAX U peayKTope.

1.1.4 [OwanasoH MOLHOCTEN NoAKAtOYaeMbIx 31eKkTpoasurateneit ot 0.04 go 55 KBT.

1.1.5 MepeyeHb ncnonHeHum nyckatenen bCT2-PB4 npueeneH B Tabnvue 1.

Tabauya 1 - lMepeyeHob ucnoaHeHul

HanpaxeHua Bxoaos ynpasaeHua, B
NN 24B (cyxoi
[JwvanasoH

L 2208, 380B 1108, 127B 24B, 368, KOHTaKT),

A VBT AC/DC AC/DC 42B, 48B 24B, 36B, 428,
AC/DC 48B
AC/DC

3 0,04..1,1 BCT2-PB40-03 BCT2-PB41-03 BCT2-PB42-03 BCT2-PB43-03
6 0,4..2,2 BCT2-PB40-06 BCT2-PB41-06 BCT2-PB42-06 BCT2-PB43-06
12 1,5..5,5 BCT2-PB40-12 BCT2-PB41-12 BCT2-PB42-12 BCT2-PB43-12
16 2,2..7,5 BCT2-PB40-16 BCT2-PB41-16 BCT2-PB42-16 BCT2-PB43-16
24 5,5..11 BCT2-PB40-24 BCT2-PB41-24 BCT2-PB42-24 BCT2-PB43-24
30 7,5..15 bCT2-PB40-30 bCT2-PB41-30 BCT2-PB42-30 bCT2-PB43-30
45 15..22 bCT2-PB40-45 bCT2-PB41-45 bCT2-PB42-45 bCT2-PB43-45
60 15..30 bCT2-PB40-60 BCT2-PB41-60 BCT2-PB42-60 bCT2-PB43-60
75 22..37 bCT2-PB40-75 BbCT2-PB41-75 bCT2-PB42-75 bCT2-PB43-75
90 30..45 BCT2-PB40-90 BCT2-PB41-90 BCT2-PB42-90 BCT2-PB43-90
110 45..55 bCT2-PB40-110 BCT2-PB41-110 | bCT2-PB42-110 | bCT2-PB43-110

CTpyKTYypa ycnosHoro o6o3HavyeHua cepum BUCTAPT 2.0-P:

bCT2- PB4

— XX
| HomuHanbHbIM TOK, A: 03, 06, 12, 16, 24, 30, 45, 60 (Bce moaenn)

75,90, 110 (ana mogenei P3, P4, PK4, PB4)
HanpaxeHue ynpasneHua:
0-220..380 VAC/VDC
1-110..127 VAC/VDC
2—24..48B VAC/VDC
3 —scTpoeHnHbld MM 24B (g1a mogenein P3, P4, PK4, PB4)

X
I
I
I

| PYHKUMOHANbHAA MoAeb:
P1 —c npAameim nyckom
P3 — c npAMbIM nyckom | 3awmra 34
P4 — c nnaBHbIM Nyckom | 3awmTta 3 | DC-TOpMOMKEHME MM NNaBHbIM OCTaHOB
PK4 — ans KpaHoe/KpaH-b6anok (nepemelyeHne)
PB4 — ana KpaHoB/KpaH-6anoK (noabem)
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PucyHok 1 - BHewHwuit Bug, nyckatensa 6CT2-PB40-12
(cm. Takxke MpunoxkeHune A)

1.3 ®PYHKLMOHA/IbHbIe BO3MOXHOCTU

OcHOBHbIle hyHKYUU:
e PeBepcUBHOE ynpaBaeHWe no curHanam “Bnepen” n “Hasaa” nogasaembim Ha AUCKPETHbIE BXOAbI
nyckatens «Ba» n «H3»;
e [NaBHbIN NYCK C BbICTPbIM HapacTaHMEM HaMpPAXeHUA (C pa3aesibHOM PEeryIMpoOBKON BPeMEHMU
HapacTaHuA B HanpasneHuaAx «Bnepea» n «Hazag»);
e 3awmTHOe oTKAYeHue 3/ ¢ PopMmnpoBaHMEM BbIXOAHOIO CUTHANA «ABapUA» U UHOMKALMEN KO-
[0B aBapUIA HA NMLLEBOM NaHeNn nycKaTensa npu cpabatbiBaHUM 3IEKTPOHHbIX 3aLUUT;
O OT HEeMCNpPaBHOCTM CXEMbI NOAKIOYEHMA N NPoboA TUPUCTOPOB;
OT 06paTHOM NnocnefoBaTeIbHOCTU YepeaoBaHuA ¢as;
oT neperpesa 3/ (3neKTpoHHan Tennosas 3awmTa 31);
MaKCMManNbHO-TOKOBAaA 3awmTa 3/;
oT 06pbIBa pa3bl/amucbanaHca Tokos I/;
OT neperpesa NycKaTens;
OT NpeBbILWEHNA BPEMEHN 3aMNyCKa;
O OT neperpysKku No TOKy BO Bpems paboTbl.
e lctopua aBapui (MHOMKaumMA KOAOB 8 NocneaHUX aBapui);
e MHAMKaums ToKa Harpy3ku O] (B ananasoHe 0-159% c auckpeTHocTbio 1%).

@)
@)
@)
@)
@)
@)



1.4 TexHU4YecKne XxapaKTepucTuKu

1.4.1 BwuA KNMMATUYECKOro UcnonHeHua nyckatenen YX13.1 no NOCT 15150.

1.4.2 TlycKatenb npegHasHayeH AaA 3KCNAyaTauMu B 3aKPbITbIX MOMELLLEHMAX KaTeropmnm pasmelLeHma 3

no NOCT 15150.

1.4.3 Tlyckatenun npegHasHayeHbl ANA NPOAOCAKUTENbHbLIX U MOBTOPHO-KPATKOBPEMEHHbIX PEXMMOB pa-

60Tbl anekTpoasuratens S1..56 no FOCT IEC 60034-1.

1.4.4 TMyckatenun gonyckatoT 3KCNIyaTaumIo B YCIOBUAX, OTOBOPEHHbIX B Tabanue 2.
1.4.5 OcCHOBHble TEXHUYECKME XapPaKTEPUCTMKN NycKaTenen npmeeaeHbl B Tabanue 3.

Tabauya 2 - Ycnoesus aKcnayamayuu

MapameTtp

3HaueHue

1. Pabouas TemnepaTypa OKpyKatowein cpeapl*, °C

oT muHyc 10 go natoc 60**

2. OTHOCHTE/IbHAsA BaXHOCTb Npu +25°C 1 6onee HU3KUX

TemnepaTtypax 6e3 o6pasoBaHMA KOHAeHcaTa, %, He Bonee 80
3. AmMnaunTyga Bubpaumit 4actotobl 5...35 'y, mm, He 6onee
0,1
4. ATmocdepHoe gasnenue, Klla ot 84 o 106
5. BbICOTa YCTAHOBKM Ha4 yPOBHEM MOPA, M £0 1000

(mo 2000 co cHukeHnem
TOKa Harpysku Ha 15%)

6. Tun aTmocdepbl no FOCT15150

Il (npomblwneHHan)

* Mpwu pasmeLLeHnn B LWKady NPUHUMAETCA TemnepaTypa BHYTPU WwKada.

** MNpu TemnepaType Bbiwe 40°C gna moaeneit 12A 1 Bblle HOMUHAbHbIN TOK NOAKAKYAEMOr0 3/1IEKTPO-

ABUraTena Ao/XeH bbITb CHUXeH Ha 2.5%/°C.

Tabnuya 3 - TexHUYecKue xapaKkmepucmuKku

MapameTp

AnanasoH

1.HomunHanbHoOe HanpAXeHue ceTn yactoTtbl 50Ny, B

3x380 +10% / -15%

2. HomWHanbHbIM TOK aneKTpoaBUraTens, He bonee:
BCT2-...-03 / BCT2-...-06/ BCT2-...-12

BCT2-...-16/ BCT2-...-24

BCT2-...-30 / BCT2-...-45/ BCT2-...-60

6CT2-...-75 / BCT2-...-90/ BCT2-...-110

3/6/12/
16 /24
30/45/60
75/90/110

3. lnana3oH HacTPOMKM HOMUHaNbHOro Toka 3/, A
bCT2-...-03 / BCT2-...-06 / BCT2-...-12

BCT2-...-16 / BCT2-...-24

BCT2-...-30 / BCT2-...-45 / BCT2-...-60

bCT2-...-75 / BCT2-...-90/ BCT2-...-110

0,2.4/ 1.8/4.16
6..20/12..28
15..35/20..50/ 30..70
45..85 / 60..100 / 80..120

4. MNpepgenbHan HarpysKa no Toky 12t (t=10mc), A2c

BCT2-...-03, -06, -12, -16 / BCT2-...-24 1520 / 4050
BCT2-...-30 / BCT2-...45 / BCT2-...60 13000 / 20000 / 24200
BCT2-...-75 / BCT2-...-90/ BCT2-...-110 110000 / 145000 / 245000
5. MakcumanbHaa amnauTyaa yaapHoro Toka (t=10 mc), A

BCT2-...-03, -06, -12, -16 / BCT2-...-24 550 /900
BCT2-...-30 / BCT2-...45 / BCT2-...60 1600 / 2000 / 2250
BCT2-...-75 / BCT2-...-90/ BCT2-...-110 4700 / 5400 / 7000
6. TOK yTeUKM CUIOBBIX Lieneli Npu OTCYTCTBUM CUTHANa YNPaBAeHUA, MA,

He 6bonee 5

7. 3aAepKKa BKAOUeHUA/oTKAoMeHMA [ npu nogaye curHana ynpas-

NeHus, mc, He bonee: 30

8. dopmumpoBaHue naysbl MeXay PeBePCUBHBIMU BKIOYEHUAMMU, MC, HE

MeHee 50




Mapametp AvanasoH
9. [Inana3oH ceyeHus NOAKNI0YaEMbIX NPOBOAHUKOB, MM
(0 AHOMKMNBHBIN/MHOTOMMNbHBIN C HAKOHEYHMKOM)
cunossble uenu (bCT2-..-03,-06,-12,-16,-24) 0,52-10 /0,52-10
cunosble uenu (6CT2-..-30,-45,-60) 0,5-16/0,5-16
cunossble uenu (bCT2-..-75,-90,-110) WnHbI (20X3) mm, M8
uenu ynpasieHuns 0,08—-2,5/0,25-1,5
10. AnanasoH HanpaxeHU AUCKPeTHbIX BX0A408B, B
ana bCT2-PB40
-BK/IlOYEeHMe 160 - 440 AC
-OTK/IIOYEeHMe 0-60AC
ana 6CT2-PB41
-BK/AtOYEHME 80— 180 DC/AC
-OTKNIOYEHUe 0-30DC/AC
ana 6CT2-PB42, 6CT2-PB43
-BK/IlOYEHME 18 - 52 DC/AC
-OTKtOYEHMe 0-8DC/AC
11. Tok ynpaBneHua, MA, He 6onee
BCT2-PB40 (npwn 380VAC) 7 MA
BCT2-P41 (npwn 110VDC) 2 MA
BCT2-PB42, 6CT2-PB43 (npu 24VDC) 5mMA
12. MoTpebnsemas MOLLHOCTb MPWU OTCYTCTBUM CUIHANIOB yNpaBieHuUs,
BT, He Bonee 2.5
13. NoTepn MOLLLHOCTU CUOBbLIX 3/IEMEHTOB, He bosiee 3.5 BT/A
14. MakcMmanbHO JONYyCTUMOe HanpsaXKeHue pene, B:
- ontopene «PK», «AK» 250 DC/AC
- 3/1eKTpOMexaHmyecKoe pesne «TK» 440 DC/AC
15. iInana3soH KOMMyTUpPYEeMbIX TOKOB pene, mA
«PK», «cAK» 0,1-100
«TK» 1-3000
16. MpPOYHOCTb M30NALUN MEXAOY CUNOBbIMU LENnAMU U KOPMYyCOM,
MEXKAY CUNOBbIMM LLENAMM M HU3KOBO/IbTHbIMM LLenamu, B 3., He meHee

2000

17. MpoYHOCTb M30AALUU MeXAY ra/ibBAaHUYECKU pa3BA3aHHbIMKU Le-
NAMW ynpasneHus, B, NOCTOAHHOrO TOKa 500
18. CpegHsaa HapaboTKa A0 0TKa3sa, Yac (cm. MpumedaHue) 100 000
19. CpegHuii CpoK cNy»Kbbl NycKkaTtens, net 10
20. Macca nycKkaTtens, Kr, He bonee
bCT2-...-03, -06, -12 2.0
bCT2-...-16, -24 3.0
bCT2-...-30, -45, -60 7.0
bCT2-...-75, -90, -110 10.5
21. FabapuTHble pasmepsbl, BxLLUXI, mm
bCT2-...-03, -06, -12 200x123x103
bCT2-...-16, -24 200x133x139
bCT2-...-30, -45, -60 275x135x190
bCT2-...-75, -90, -110 315x210x190
22. Pabouee nonoxeHune, cnocob KpenieHusa BepTukanbHoe
23. OxnaxgeHune
BCT2-...-03, -06, -12, -16 ecTecTBeHHoe BO3AyLlIHOoe
bCT2-...-24, -30, -45, -60, -75, -90, -110 NPUHYAUTEeNbHOE (BEHTUAATOP)
24. CteneHb 3alnTbl 060/104KM IP20

MpumeuaHue: Bpema HapaboTKM BEHTUAATOPOB oxnaxaeHna 70 000 yac (npum 40°C)



1.5 CocTaB UM YCTPOMCTBO NycKaTens

1.5.1 [yckatenb COCTOMT M3 METAN/IMYECKOrO KOpnyca, Pacno/IOXKEHHbIMU BHYTPU CUIOBOM NeYaTHOM
NAaTbl C TUPUCTOPAMM U INEMEHTAMM UX 3aLLUNUTLI, NAATbI yNpaBaeHna n pagmnatopa. B mogenax bCT2-...-24,
-30,-45,-60,-75,-90,-110 B HM}KHEM YacTn pagmaTopa pacnosiaraeTca BEHTUASATOP.

1.5.2 Ha anMueBomn YacTu NycKaTensa Pacno/ioMKeHbl:

° NHuankaTopbl BMEPEL, HA3A/L, TOTOB n ABAPUA npeaHasHavYeHHble An8 MHAMKAUMK
peKnMmoB paboTbl NycKaTensa B paboyem pexxmme, MHAMKALUUM KOAOB aBapuit (cm. Tab-
nvuy 4).

° 6 NOTEHLMOMETPOB HACTPOMKM NapameTpoB paboTbl (cm. Tabauuy 5);

° MHorodyHKUMOHaNbHaA KHonka CBPOC npeaHa3HadeHHas ans cbpoca aBapuu, coxpa-

HEeHMA HACTPOEK MyCKaTesiA, BKAOYEHUS PEXMUMA UCTOPUM aBapPU, a TaKKe BKIOYEHUSA
peXMma MHAMKaUUM ToKa (cm. Tabauuy 6).

Tabnuya 4 - HasHavyeHue uHOUKamopoe e paboyem pexcume

MHamKaTop BapuanTel cocTonHmit HasHaueHue
WHAMKATOPOB
* Mpamoe YepenoBaHue ¢as
BIEPE/ (AnA nepemelyeHnn Beepx)
(»kenTbiin) 'm' 2Ty, JencreyeT naaBHbIN NyCcK
'f!'x (1.2) + '*'ABAPMH NHaukauma Koga asapwuii 61..62
* Ob6paTtHoe YepegosaHue das
HA3AJ (ana nepemelieHNsA BHKU3)
(»kenTbiit) {* 2Ty, JencreyeT naaBHbIN NyCcK
{K'x (1..2) + *ABAPMH NHankauma koaa asapuii b1..62
*— NcnpaBHOCTb CMI0BOTO MOAKAHOYEHUA
{K_ HeucnpaBHOCTb cunoBoit cxembl (06pbiB dasbl
rotoe . x1 Ha BXOZE WU BbIXOAE, 3aMblKaHMe TUPUCTOPa)
(3enenbiit) {*xz Ob6paTtHoe yepegoBaHue $as
{K'x (1..8) +* ABAPUA | HaMKauma Koga asapuii Al..A8
l(‘:z::r:ﬁ) *— [JencreyeT aBapus

Tabauya 5 - HazHavyeHue nomeHyuomMmempoe Hacmpoliiku

MNoteHunomeTp HasHayeHune MNoteHumomeTp HasHauyeHue
o 200
HoMMWHanbHbIN  TOK 150.
@ 30, A @250 TOK OTK/AOYEHMA Neperpysku,
’ %
: 100 300 °
Pl (cm. n.1.7.2) TR
0.5 Bpema HapacTaHuA 0.3
0_3ﬁ1_0 HANPAKEHYS, C o_zmo_s Bpems HapacTaHus
! HanpasKeHus, ¢
0.1 @ 1.5 (KomaHaa 0.1 @ 0.7 P “ ”
Tnn.BM,c “Bnepen”) Tnn.H3,c (komaHga “Haszapn”)

BHMMAHMUE! MNocne HacCTPOMKN NOTEHLMOMETPOB HEOBXOAMMO COXPaHUTb NapameTpbl HaxKaTuem
KHonKu CBPOC 6onee 6 ceKyHa.,




Tabauya 6 - HazHavyeHue MHO20(hyHKUUOHAAbHOU KHONKU «CBPOC»

®PyHKUMA Cnocob Haxkatusa MpumeyaHne
C6poc aBapum KopoTKoe HaxkaTue Mpw cpabaTtbiBaHUKM aBapun. Cm. n.1.12
CoxpaHeHue
CoxpaHeHne napameTpoB pPEe3UCTOPOB B Ma-
HacTpoeK Haxkatue 6onee 6 cek
mAaTtn. Cm.n.1.7
NOTEHL,MOMETPOB
UHpuKkauma wucropuun
A - 4 P Haxkatue 6onee 1 cek Cm.n.1.13
aBapuu
UHpuKkaumsa TOKa o
AnKaL, [BOMNHOE HaxaTue Cm.n.1.14
aneKTpoaBuUraTens

1.5.3 B HuMXKHel yacTu nyCcKaTena pacnosaraetca KAeMMHUK X1 gnAa nogkntoveHus HanpAaxXeHnAa CeETn n
Kabens NeKTpoaBuUraTena. B neBom yactu nyCcKaTenAa pacnonaraeTca pa3veMHblie KIEMMHUKHN X2 n X3 AanAa

NOAKNIOYEHUA Lene ynpaBaeHna n uHankKaumm (cm. tabamuy 7).

Tabnuya 7 - HazHavyeHue Knemm nyckamens 6CT2-PB4

HasBaHusa uenen
KnemmHumk bC12-PB40 HasHauyeHune MpumeyaHue
bCT2-PB41 | bCT2-PB43
bCT2-PB42
A B,C CeTb 3x380B
X1 dneKTpoasuratenb
Al,B1,C1 3x380B
- +24 Bbixoa UM 24B
(TonbKo ana BCT2- | Harpyska 50 mA
- 0 PB43)
C CpefHAA TO4Ka BXO-
X2 P [0B HanpsaxeHune Bxoa08:
B Bxop «Briepeay 220B..380B (bCT2-PB40)
110B..127B (bCT2-PB41)
Hs Bxop, «Hazag» 24..48B (bCT2-PB42, 6CT2-PB43)
Cép Bxog, «C6bpoc»
TK1 U=12-440 VAC/VDC,
Pene «TK» (Topmo3s) | Harpyska
TK2 1 mA — 3000 mA
X3 Ei; Pene «PK» (pabota) | U=12-250 VAC/VDC,
AKL Harpy3ka
AKD Pene «AK» (aBapus) | 0.1 mA—100 mA

1.5.4 @yHKUMOHANbHAA CXema NyCcKaTena npmeegeHa Ha puc. 2.

CETb

CETb

Tzl & i
PENE %}:ﬁ [ PENE % [
%:‘F* U % u
- y= iﬁg;ﬁiﬁ Wn 248 ? V= iﬁg@gﬁ
o %
Bn Bn -
YNIPABNEHME [y : YIPABIEHUE [y | 33
= [t [61] [c1] & A [e1] [en]
HATPY3KA HATPY3KA

a) bCT2-PB40, 6CT2-PB41, 6CT2-PB42
PucyHoK 2 — ®yHKUMOHaNbHAA cxema
UMM — UCTOYHUK NUTaHKA, U — y3en KOHTPOSA HanpAaXKeHWH, | — y3en KOHTpoas TOKoB

6) 5CT2-PB43




1.6 MopaKnioueHne N ynpasaeHmne sneKkTpoasuratenem

1.6.1 Tyck aneKkTpoaBMraTena OCyLLECTBAAETCA NOCTOAHHOM Nogayel HanpsaXKeHUs Ha Bxoa «Bm» (npa-

Moe yepeaoBaHue ¢as, ABUNKEHUE BBEPX) Uan «H3» (obpaTHoe yepesoBaHue das, ABUKeHUe BHKU3). OT-

KNOYEHME MPU CHATUM HanpAXeHMA CO BXOAO0B yrnpaB/eHus.

1.6.2 Mpu nogaye HanpsAxKeHUs Ha oba Bxoaa «Ba» n «H3» 3NeKTpoABUraTeNb OTKAOYAETCA.

1.6.3 [lpwu 3anycke anekTpoasuratena nHaukatopbl BIEPES v HA3A/] cMrHanusmnpyloT O HanpasaeHUu

BpaLLeHuA.

1.6.4 [ANCTAHLMOHHYO CUTHaNAM3aLmio 0 paboTe aneKTpoaBuraTens BbINOAHAOT ontopene «PK» n «AK»,

aNeKTpomarHutHoe pesne «TK». Pene «PK» (paboTa) BKNOYEHO BO Bpema MNJ1aBHOro nycka u pabotbl. Pene

«AK» (aBapus) BKAtoYaeTca Npu cpabaTbiBaHUM 3aLMTHOTO OTKAOYEHUS. Pene « TK» (Topmo3) BKItOYaeTcs

B Haya/ie NycKa ¢ 3agepKKon 0.2 CeKyHAbl U OTK/IKOYAETCA NPU OTKAOYEHMM NyCKaTens.

1.6.5 Tlpumepbl cxem NOAKNOUYEHNA NyCKATENA K 3/IeKTpOABUraTe N0 NpueeaeHbl Ha puc. 3. na ucnon-

HeHun BCT2-PB43 nns BXo40B yrpaB/eHUA MOMKHO UCMO/1b30BaTb HanpsaxeHune 24B ¢ knemm X2:1 n X2:2.
~ 3x380B

N

X3 < | 1 2|3

—~« |Liens s | A | B| C

1Tk X1

2 e BECT2-PB40
e BCT2-PB41
SAKI BCT2-PB42

1
2208, 330B (a7 BCT2-PBAD) _ 2
110B, 127B (318 BCT2-PB41) 4 Bn Lo
24B, 36B, 42B, 48B (ans GCT2-PB42) ] : Jho  X1.2 DR
p| <«
e | 4 | 5 | 6

~3x380B

N

a)

1 1 \\xa «|1]12]3
NN e mjalelc
B { W0 Xt BCT2-PB40

1
2
3[PKI o BCT2-PB41
: BCT2-PB42

1

2

2208, 380B (ans 6CT2-PB40) o 3[Cp

110B, 1278 (gna BCT2-PB41) o —{ 4Bn ”
5
6

24B, 368, 42B, 48B (anw GCT2-PB42) L] s » X N

Uem | 4 | 5 | 6

6)
PucyHoK 3 — lpumepbl cxem NOAKNIOYEHMA C BHELLHMM TOPMO30M
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1.7 Hactpoiika napameTpoB paboTbl U cOXpaHeHMe NapamMeTpoB
1.7.1 [nA HacTPOWMKM NapameTpoB paboTbl UCNOb3YOTCA 4 NOTEHLMOMETPOB (CM. Tabaunuy 5).
BHUMAHME! Mocne HaCTpPOMKM NOTEHLMOMETPOB HEOBXOAMMO COXPAaHUTL NAPaMETPbl HAaXKaTUEM KHOMKM
CBPOC 60nee 6 CeKyHA.

70
8 200
6@12150@250 >0 ® 0.5 @
4 16100 300 | 30
o HOMA Tnn BI'Ic
IHom,A lotkn, % 250 300 0,5

KO oM ]

150 100
lotkn, % Tnn.H3,c

a) bCT2-...-03, -06, -12, -16,-24 6) bCT2-...-30, -45, -60, -75, -90, -110
PucyHoK 4 OpraHbl HacTpoliku bCT2-PB4
1.7.2 HomuHanbHbIN TOK 3eKkTpoasuratena «IHom,A» ncnonbsyetca ana GyHKUUM NEKTPOHHOM Teno-
BOM 3alUMTbl 3/eKTpoasuratens (cm. Tabnuuy 8, Kog 3awuTbl A3), a TakKe B KayecTBe 6a3oBoro ans
HacTpoMnKn «lomkn,%». iInanasoHbl HACTPOMKM NOTEHLMOMETPOB 4151 UICNOJIHEHWUI MO TOKY NPUBEAEHDbI HA

pMC'S' 2 4 8 12 20
EO RO WO WO WO
0, 4 1 8 4 16 6 20 12 28
IHom,A IHom,A IHom,A IHom, A IHom,A
-03 -06 -12 -16 -24
35 45 50 70 75 85 100 110 120
25{:® 40{:® {:@ 55{:® Bo{:® @
20 35 40 55 70 20
IHOM, A IHOM, A IHOM, A IHOMm, A IHOM, A IHoMm, A
-30 -45 -60 -75 -90 -110

PucyHok 5 [Jnana3oHbl HAacTPonKu IHom
1.7.3 ToK OTKAOYEHUA neperpysku «lomka, %» ncnonbayetca ans GyHKUMM 3aWMTbl N0 neperpyske (cm.
Tabanuy 8, Kog 3awmThbl 62).
1.7.4 MNoteHumomeTp «Tna.Bll, c» ncnonbsyetca ANA 3af4aHMA BPpeMeEHM HapacTaHUA HanpAXKeHUA npu
paboTe no KomaHae “Bnepen” (aBuxKeHue BHU3).
1.7.5 MNoteHumomeTp «Tna.H3, c» ncnoab3yeTca ANA 3afaHUA BpeMeHU HapacTaHMA HanpAXeHUAa npu
paboTe no KomaHae “Hasan” (aBuxKeHue BBEPX).
1.7.6 [Ona 6onee TOYHOM HACTPOMKM NOTEHLMOMETPOB NPEAYCMOTPEH PEXMM UHANKALMU NONOXKEHUA,
KOTOPbIN aKTUBUPYETCA Npu noBopoTe Tpebyemoro noteHunomeTpa. 4 60/1blLIMX CEKTOPA WKanbl oTobpa-
XatoT 4 ceetoamona (HA3A/L, BIEPE/L, TOTOB, ABAPUA). A 4 30Hbl BHYTPU KaXK0ro CEKTOPaA pasaensorca
cnocobom MHAMKaumMM ceetToamoga (MepuaeT BNosHaKana, ropuT BNoHaKanaa, MepLaeT B NOAHbIA HaKan,
ropuT B NOJIHbIN Haka) (cm. puc.6).

oo
O ®ABAPUA

BMEPE] roToB
®0O o®

®0
HA3AL

PuUcyHOK 6 MHOMKaUMA NONOXKEHUA NOTEHLMOMETPA
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1.8 ®YHKUMA N1IaBHOrO NycKa € 6bICTPbIM HapacTaHMEeM HanpaAXKeHUs

1.8.1 ®yHKUMA NNaBHOrO NyckKa ¢ 6bICTPbIM HapacTaHMeM HanpsxkeHua (ao 0.5-0.7 cek) B moaenax bCT2-
PB4 npepHa3sHavyeHa A1A MeXaHU3MOB BEPTMKAIbHOTO NepemeLl,eHmaA ¢ LUAMHAPUYECKUMM UM NAaHeTap-
HbIMW peayKTOpaMu, B KOTOPbIX FPy3 YAEPKUBAETCA BHELWHMM TOPMO30M 6e3 MCnonb30BaHWA NPOTUBO-
Beca. B TaKmx mexaHM3max Npu ABUNKEHUM BHU3 31€KTpOABUraTeNb PabOTaeT B peXXnume peKkynepaTMBHOro
(reHepaToOpHOro) TOPMOXKEHMA U CTAHAAPTHbLINA PEXKMM MABHOTO MYCKa C A/INTENbHbIM CHUMKEHMEM NYCKO-
BOro0 MOMEHTa Heg0oMNyCTUM.

1.8.2 [pu ncnonb3oBaHUM GYHKLNM ObICTPOro HapacTaHMA HaMNPAXEHUS cxeMa NOAK/OYEHNS MeXaHU-
YeCKOro TOpmMo3a (31eKTPOMArHUTHOTO UK TMAPOTOIKATENA) HE U3MEHSETCS, TOPMO3 NOAK/IOYEH K Knem-
MaMm 371eKTpoasuraTens. 3TMM 4OCTUraeTca ABOMHON 3PPeKT — cMArYeHne CTapTOBOro MOMEHTA U CMArye-
HMEe MOMEeHTa pa3MblKaHWA TOPMO3a.

1.8.3 OcHoBHOM 3¢ dEKT OT UCNONb30BaHMA GYHKLNKM BbICTPOro HapacTaHUA HANPAXKEHWA 3aKA0YaAETCA B
YCTPaHEHUWN YAAPHbIX HAarpy3oK 1 pa3bumsaHma ntodpToB B peAyKTOpEe M WNOHKAX, YTO 3HAYMUTENbHO MOBbI-
LAET UX CPOK CNyXKObI.

1.8.4 [JononHutenbHblh 3PEKT B BUAE CMATYEHUA CTAPTOBOro Npouecca ABMAETCA KPAaTKOBPEMEHHbIM
(mo 0.3-0.5 ceK) 1 3aBUCKT OT TMUNA TOPMO3a — MMAPOTOJIKATeNA, S/IEKTPOMArHUTHOrO TOPMO3a UM BCTPO-
€HHOMo TOPMO03a C KOHYCHbIM POTOPOM. IPDEKT CMArYeHMA NyCKa NO3BONAET OCYLLECTBAATbL bonee KOpOT-
Kue nepemeLLeHnsa Npu KOPOTKUX HAXATMAX KHOMOK ynpaBaeHusA.

1.8.5 BHewWwHNN TOPMO3 MOXKET ObITb TaKKe NOAKNOYEH C UCNOb30BaHMEM BCTpOeHHOoro pene «TK» (Top-
MO3), O4HAKO NPU BEPTUKANIbHOM MEepeMELLEHMM AaHHbIN CNOCO6 He ABNAETCA PEKOMEHAYEMbIM NO KpU-
Tepuam 6e3onacHocTy.
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1.9

1.9.1 ®YyHKUUM INEKTPOHHDIX 3aLWMT NO3BONAIOT 06eCNeYnTb KOMMNAEKCHYIO 3aWMTY 3NeKTpoaBuraTens u
MexaHM3Mma. 3alnTa anekTpoasuratens obecneunsaetca GyHKLUMAMM 3aLWMUTbl OT HEMCNPABHOCTU CUOBOM
cxembl: 06pbiB da3bl Ha Bxoae/Bbixoae nan K3 tupuctopa (koa 3awmtbl Al), S1eKTPOHHOM TeN0BOM 3a-
wuTon (Kog A3), oT acUMMmeTpumM TOKOB (Kog, A5). 3awmTa mexaHM3ma OT 3aKANHUBAHWUI, MEXAHNYECKUX
neperpysok obecneymMBaeTcsa peryanpyemoi 3alimMTton OT neperpysku (kog 3awuTbl b2) n 3atArMBaHuA
nycKka (Kog, 3awmTbl b1). 3alLmMTa MexaHM3Ma OT CMeHbI HanpaB/ieHUA BpaLweHns obecneynsaeTca 3awmnTomn
OT OLWMOKM YepenoBaHUA da3 HanpsaKeHUs ceTu (Kog, 3awmTbl A2).

1.9.2 [Ona KOppeKTHOM paboTbl TpebyeTca HaCTPOMKA HOMWHAIbHOTO TOKa 31eKTpoABUraTeNA NOTEHUMO-
MeTPOM «IHOM,A» 1 3alLMTbI OT Neperpyskn noteHunomeTpom «lomka,%» (n. 1.7)

1.9.3 2neKTpoHHble 3aWnTbl cpabaTbiBaloT BO BpemMs paboTbl, NPU 3TOM CHUMAETCS HanpsaxKeHue ¢ I/,
BKAtOYaeTcs nHankatop ABAPUA, oaviH ns nHankatopos FOTOB, BMEPE/L nnn HA3A/] 4nchomnynbCHOM
WHOMKaumen oTobparkaeT Ko aBapum (cm. Tabamuy 8), a TaKxKe 3aMbIKaeTCa KOHTAKT pesie MeXAay Kiem-
mamm «AKI»-«AK2».

1.9.4 C6poc aBapuu ocyuiectsaseTcs 4-ma cnocobamm:

3awmTHOE OTKAOYEHUE U ANArHOCTUKA

1.9.5

Haxkatnem KHonkn CBPOC Ha nnueBoi naHenu;

Mopgayelt HanpsXeHUA Ha Bxoa «Cop»;

OpHoBpeMeHHOM nogayen o6oMx cMrHanoB ynpasneHua «Bnepea» un «Hasagy»;
OTKNOYEHMEM NUTAHUA Ha BpeMsa He MmeHee 10 ceKyHa 1 NOBTOPHOM Nogayer NuTaHumA.

DNeKTpOHHasA Tenaosana 3awmTa 3/ (Ko 3awmnTbl A3) paccymTbiBaET TEMN/IOBOE COCTOAHME 3JIEK-
TpoAaBuratena No KBaApaTUYHOMY 3HAYEHMUIO TOKa, SKBMBANIEHTHOMY YPOBHIO 3N1EKTPUYECKMX MOTEPDL B
aneKkTpogBuratene. 3almTa y4nTbiBaeT NPOLLECCbl HarpeBa U OCTbIBAaHUA Npu NycKe, paboTte n octaHoBe.
1.9.6 Koabl 1 0603HaYeHNs HEMCNPaBHOCTEM NpuBeaeHbl B Tabaue 8.

Tabauya 8 - Kodbi u 0603HaveHua HeucnpasHocmeli

Yncno-mm-
Koa nynbCHaA UH-
O603HayYeHNEe HEMCNPaBHOCTH MpumeyaHun
3aWMTbl| AMKauua +
*ABAPMH

OCHOBHbIE 3ALLUATbI

ABapua cpabaTbiBaeT Npu nNojavye KOMaHabl 3aMycKa., ecnm

cxema  OUKCUMpPYeT Hanuyme HEeucnpaBHOCTU  CUMI0BOWM
roTos {Kx 1 . cxembl: 06pbIB Ppasbl Ha BXOAE WM BbIXOAE, UAN Npoboi cu-
Al HencnpaBHOCTb CMNOBOWN CXeMbl JOBOTO K/IIOYA.
Mpw OTCYTCTBUM KOMaHAbI BblAaeTca npeaynpexaeHune (MH-
ankatop FOTOB {K'x 1).
ABapuA cpabaTbiBaeT Npu nogavye KOMaHAbl 3anycka. MNpu
A2 rOTOB 'm'x 2 |Owmnbka yepenoBaHMA ¢a3 OTCYTCTBMM KOMaHAbl BblAaeTca npegynpexaeHue (VIH,EI,VI-
Katop FOTOB {k‘x 2).
A3 |roTos {ng 3 gHEKTpOHHaFI Tennosaa 3awwmTalKnacc pacuenneHua onpegenaeTt TeNA0BYO NHEPLUMIO SNEK-
Ji Tpoasuratena. CtaHaapTHoe 3HavyeHune «Knacc 10».
A4  |roTos {k’x 4 |MpepenbHbit TOK (K3) MpeBblleHWe TOKa HacTPonKkKu IHom B 12 pas.
A5 |roTos {fx c 26pblB dasbl/ ABapwua Npu OTCYTCTBUM TOKA B 04HOM M3 $a3 MM acMMMeET-
CMMMETPUA TOKOB pUn TOKOB.
A6 |roToB {k‘ x 6 |Meperpes nyckaTena MpeBblWweHMe TemnepaTypbl BHYTPU NycKaTens.
A8 |roTos {k’x 8 |Owwnbka npoueccopa HeobxoaMmo cBA3aTbCA C NPoOU3BOAUTENEM
3ALUNTDBI NO NEPErPY3KE
BIMEPE/] {k’x 1
bl |nam MpeBbleHo BpemMa 3anycka 3/ |ABapua npu 3aTArMBaHNUM BpeMeHU Nycka 6onee 5 cekyHa,
HA3A/L4 {h'x 1
BIEPE/ {K‘x 2 ABapua npu npesbllleHNM TOKa > lomka B TedeHne 1 ceK BO
b2 (namn Meperpy3Ka no ToKy npu paboTe |Bpems paboTbl. [yCKOBbIE TOKN UTHOPUPYIOTCA.
HA3AL ¥ 2
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1.10 MHAauKaumua uctopmmn asapui

1.10.1 U3 namATU NycKaTens MOXKHO BbI3blBaTb KOAbI 8 NOCNeAHUX aBapuil.
1.10.2 MocnenoBaTenbHOCTb AEUCTBUINA:

° HakaTb KHonNKy CBPOC 6onee 1 cekyHAbl U OTAYCTUTb.

° Ecnn B namATK HET aBapui, TO OAMH pa3 MoprHeT ceetogmos FOTOB 1 pexXum He BKAOYUTCS;

° Ecnn B namATM ecTb aBapun, TO BKAKOYUTCA PEXUM UHAMKAUMM Koda NOCNeAHUA aBapumn B
cooTBeTCcTBUK ¢ Tabaunuen 8, npu aTtom ceetoanos ABAPUA muraet, a He ropur.

° MoBTOpPHbIE KPaTKOBPEMEHHbIe Ha)aTus/oTnyckaHua KHonku CBPOC byayT aKTMBMPOBATb

WMHAMKaUMIO CneayoLmx aBapmii B namaTtn. Ecam B namatn 6onblue HeT aBapuit, TO NOBTOPHOE
HaKaTue KHOMKM NPUBEET K BbIXOAY U3 peXnma MHANKALUKN UCTOPUM aBapUil.
1.10.3 [na OYMCTKM BCEX aBapuil BO BPEMA MHAMKALUMU UCTOPUM aBapUIA HYXKHO Ha)KaTb M yAEep>KUBaTb
KHoMNKy CBPOC 6onee 3 ceKyHAa.

1.11 UHAaMKauUuA TOKa aneKTpoasBuratens

1.11.1 Bo Bpems paboTbl 0TOOparkaeTcsa TEKYLLNI TOK 3NEKTpOABMraTeNA, BO BPEMSA OCTAaHOBA — 3aPUKCU-
POBAHHbIN Nepes OTKAOYEHNEM.

1.11.2 na nHAWKAUMKM TOKa aneKkTpoasuratena mcnonabsyotca 4 ceetogmona BMEPE/, HA3A/, IOTOB,
ABAPUA, KoTopbie MoryT oTobparkaTb COOTBETCTBEHHO pa3psaabl 8,4, 2 u 1, cymma KOTOPbIX AAET YUC/I0 OT
0 po 15.

1.11.3 UHAMKauma 3Ha4YeHnA ToKa B gnanasoHe 0 4o 159% nponcxoauT B ABa 3Tana — MHAMKaALMA OECATKOB
(0..15) n unaukaumua eauHny, (0..9).

1.11.4 NocnenoBaTeNbHOCTb AEUCTBUIN (NpUMep MHAMKAUNK TOKa 125%, cm. puc.8):

° [BoliHoe HaxkaTue KHonkn CBPOC (2 pasa B TeyeHue 1 cekyHapl);

° Bkntountca nHgmkaums nepsoro yncna 0..15 (Hanpumep, uncno 12);

° CHoBa Ha)kaTb KHOMNKY CBPOC n yaep»XmnBaTb ee, BO BpeMs yaeprKaHMA BKAKUYUTCA MHOM-

Kauus BToporo yncna 0..9 (Hanpumep, uncno 5);

° OTnycTnTb KHONKY CBPOC, NPOM30MAET BbIXOA U3 PEXKUMA MHANKALMWN.

° MonyyeHHOe 3HaYeHUe ToKa B npumepe 12*10+5=125%.
Mugukaymsa uncna 12 Wuaukayma uncna 5

JBOiiHOIA ' Hax<atb n
KIMK 8 2 yAepXuBaTb 8 2 Ornyctuts

BMEPEJ, TOTOB BMEPEJ, TOTOB

o =» »> @ = @
CBPOC ), 1 CBPOC D. D, cerac
HA3A/ ABAPWA HA3A/ ABAPUA

PucyHok 8 Mpumep MHANKauum Toka 125%

1.11.5 3HauyeHue ToKa 0..159% oTobparxkaeTcsa OT 3HaUYEHUs, YCTAHOBAEHHOIO NOTEHLUMOMETPOM «IHOM,A».
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1.12 MapKupoBKa n nnombuposaHue

1.12.1 MapKnpoBKa nycKkaTens NpoM3BOAMTCA HA WNAbAUKE HA NepesHeir naHenu.
Ha nepeaHei naHenn HaHeceHo:
- HAMMeHOBaHWe nycKaTena
- 3aBOACKOM HOMeEp
- HOMWHa/IbHOE HanpsaAXeHne NUTaHMA 1 YacToTa
- HOMWHA/IbHbIN TOK NyCcKaTens
- 0603Ha4YeHUs Knemm
- Hagnucb «CaenaHo B Poccnmn»
- rof, U3rotoBneHUa
1.12.2 NMnombupoBaHMe NycKaTens OCyL,eCcTBAAETCA C MOMOLLbIO HAK/IEMKN C KOHTPONEM BCKPbLITUA.

1.13 YnakoBKa

1.13.1 NyckaTenb BO BNAro3aliMTHOM YNAaKOBKE YKAaAblBAaeTCA B KOPOOKY M3 rodpMpOBaHHOIO KApTOHa,
cB060OHOE NPOCTPAHCTBO MEXKAY MYCKAaTENEM U CTEHKAMM KOPOOKM 3aNONHAETCA KAPTOHOM.
1.13.2 B Kopo6Ky ¢ nyckaTenem BKNaAblBaeTca nacnopT.
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2 WUCNOJ1Ib30OBAHUE MO HASHAYEHUIO

2.1 JKcnayaTayuoHHbIe OrpaHUYeHuA

2.1.1 He ponyckaetca WCNONb30BaTb MycKaTe/lb B YCAOBMAX, OT/IMYAIOLWMXCA OT YCIOBUA B
Tabanuax 2 1 3, a TakXkKe NUTAHMA OT UCTOYHMKOB HECUMHYCOMAA/IbHOTO HAMNPAXEHUA N NepeMeHHON Ya-
cTOoTbl (Hanpumep, NnpeobpasoBaTenen 4acToThbl).
2.1.2 [nA 3aWmTbl IMHUN U CUIOBbIX 3/1IEMEHTOB NycKaTena HeobxoAMMO NoAaBaTb HAMPAXKEHMUA HA ce-
TeBble KNeMMbl NyCKaTensa Yyepes MHANBUAYANbHbIM aBTOMATUYECKUI BbIK/IOYATE b C MAapamMeTpamu:
e ToK aBTOMATMYECKOro BblkAtoYaTena (xap-ka C unum D) He 6onee 40A gns mogenen no 16A, He 6onee
60A ana moaenei 24A, He 6onee 150A ana mogeneit 30..60A, He 6onee 300A ana moaenen 75..110A
e  OTKAOYaAlOLWLAA CMNOCOBHOCTb HEe HUMXKE 6 KA;
e Knacc TokoorpaHudeHus 3 (bbicTpoaelicteue cpabaTbiBaHUSA MeHee 6 Mc)
PekomeHayembie mogenu (cootsetcteume IEC 60947-2):
00 63A: Schneider iC60N, iC60H, GV2, Chint NB1-63;
6onee 63A: Schneider EZC100, EZC250, NXB-125, NXM, NM1.
2.1.3 [llycKaTenb He NpeaHa3Ha4vyeH A4/1a UCMO/b30BaHUA B cUcTeMax 6€30MacHOCTM U XKM3HeobecneyeHus,
He OTHOCUTCA K B3pblBO6E30NacHOMY M MCKpobe3onacHOMY 060pyA0BaHMIO.
2.1.4 Echn HencnpaBHOCTb NycKaTena namn cpabatbiBaHMe 3aLWNTHBIX PYHKLMA MOMKET NPUBECTU K 3HAUU-
Te/IbHbIM HEraTUBHbIM NOC/NEACTBUAM HEOOXOAMMO UCKAOYUTL UM MUHUMU3NPOBATHL UX C MOMOLLbIO A0-
NONIHUTENIbHOTMO 3aLLUTHOrO U (MK) pe3epBHOro 06opyAOBaHUA, a TaKKe A0/MKHO ObiTb NPeayCMOTPEHO
onepatMBHOe OBHapy)KeHWe N ycTpaHeHWe HencrnpaBHOCTM (Nepe3anyck oWwnbKKM, 3ameHa nyckaTena us
3UN nnun Ha cTaHAapPTHbIM MarHUTHBIM NyCcKaTeNb, Nepexos Ha pesepBHoe obopyaoBaHue u ap.).
2.1.5 He pgonyckaeTca UCNONb30BaHWE NYCKAaTeNA B MOMELLEHUAX C HAIMYMEM TOKONPOBOAALLEN NblAK
6e3 fOoNONHUTE/IbHBIX Mep MO 3aWuTe NyckaTena oT ee NPOHUKHOBEHUA BHYTPb 06010YKN M Ha BHELWWHME
KNIEMMHble COeANHEHMA.
2.1.6 Tpu npoBepKe CONPOTUBNEHMA N30NALMUN BHELLIHMX Lenei HeobXxoaMmMo OTKAKYUTb MX OT NyCKa-
Tens.

2.2 MoarotoBKa NycKatens K UCNO/Ib30BaHUIO

2.2.1 PacnaKkoBaTb nycKaTtesb. [Ipon3BecTM ero BHeLWHWM 0OCMOTpP, 0bpallas BHUMaHWe Ha OTCYTCTBUE Me-
XaHUYECKUX NOBPENKAEHNIN KOPMyCca N K1EMMHUKOB.

2.2.2 Tpu HaANYMN MeXaHUYECKUX NOBPEXAEHNIM Kopnyca (CKONOB, TPELWUH, 1 Apyrux aedeKToB) Nycka-
TeNb cnefayet cYnTaTb HEMCNPABHbIM. JanbHenwWwek NPOBEPKE N BKAOYEHUIO B CETb TaKOW MyCcKaTeNb He
NoOANEXKMWNT.

2.2.3 [lpu BHECEHMM NyCcKaTeNA C MOPO3a B TEMNI0€ NOMELLEHNE OCTAaBUTb NYCKaTeNb B 3aBOACKOM yna-
KOBKe B nomeLleHnM Ha 8-10 yacoB aas Toro, 4Tobbl NycKaTeib MOCTENEHHO NPUHAN TEMMEPaTypy OKpYKa-
OLLEero Bo3ayxa.

2.3 Ucnonb3oBaHue nyckarens

2.3.1 3akpenuTe nyckaTesb Ha BEPTUKA/IbHOM NOBEPXHOCTM.

2.3.2 TMopacoeanHuTe 3a3eMNAOLWMA NPOBOAHMK K LINWABbKE 3a3eM/IEHMA Ha paanaTope nyckaTens.
2.3.3 Ybeautecb B OTCYTCTBUM HAMNPAXKEHMA B NMUTAIOLLEN CETU U LIeNsX yNpaB/eHus.

2.3.4 T[loacoeauHUTe nycKaTenb K ABUratento U ceTu B COOTBETCTBUM C pasgenom 1.6. NMoacoeanHute
uenun ynpasneHus. Llenn ynpasneHna gonxKHbl NPOKNAAbIBAaTbCA OTAE/IbHO OT CU/I0BbIX Lienen.

2.3.5 TopaiiTe HanpAXeHWe ynpaBaeHUA U CUI0BOE NUTAHUE Ha NycKaTenb U ybeguTtecb B GYHKLUNOHMK-
poBaHWUK nyckatena (csetoanona MOTOB ropuT NOCTOAHHO). Ecnn cBeToAMOA MUraeT OAHOKPATHbIMU UM-
nynibcamn — ybeamTecb B NOAKAOYEHUN BCeX a3 INEKTPOABUIrATENA U CETU, €C/IM MUTaeT 2-X KPaTHbIMMU
MMNy/bCammn, TO NOMeHANTe nobble ABe $asbl CETU.

2.3.6 BbInonHWTE HACTPOMKY YCTPOMCTBA B COOTBETCTBMM C pasaenom 1.7.

2.3.7 [pu nogaye curHana «Bnepea» nnun «Hasag» ynpasneHua ybeantech, YTo ABUraTe b BPaLLAeTCca C
HeobxoQMMbIM HanpasieHNneM 1 paboTatoT MHAWKaTopbl BITEPEA v HA3AA.

16



3 TEXHUYECKOE OBCNNYXKUBAHUE U PEMOHT

3anpeu.|,aeTCﬂ! MpounsBoguTb TeXHUYECKOe 06CI1Y)-KVIBaHMe nycKkatena npu nogaHHOM Hanpa>XeHuu.

3.1 Obuwue ykasaHusA

3.1.1 TexHun4yeckoe obCNyKMBaHME NycKaTens NPOM3BOAMUTbL HE PeXKe O4HOro pasa B rog,.

3.1.2 K TtexHuyeckomy obCNyKMBAHUIO AOMYCKAOTCA MLA, MMEIOLLME CreunanbHyo NoAroToBKy U Ao-
NYCK K 3KCNAyaTaummn anekTpoyctaHosoK Ao 1000B, nsyumslune HacToAalee pyKoOBOACTBO NO 3KCN/yaTaumu.
3.1.3 T[lpu BO3HUKHOBEHUU HeucrnpaBHOCTU cM. 3.4. [pn HEBO3MOXKHOCTU YCTPAHEHNA HEUCNPABHOCTH
CBA3aTbCA C U3rOTOBUTENEM.

BHUMAHME! B cnyyae Bbixo4a M3 CTPOS MyCKATeNA ero PeMOHT (KaK rapaHTUIHbBIM, TaK U NOCT-rapaHTU-
Hbl) PEKOMEHAYEeTCA BbINONHATL Y U3roTOBUTENA HE3aBUCUMO OT MPUYMNH U YCI0BUIM BO3HUKHOBEHMA He-
ncnpaBHOCTU. OBpaTHaA CBA3b C NOTpebUTENEM ABNAETCA KNOYEBbIM MHCTPYMEHTOM MONUTUKM KayecTBa
HO® «butek».

3.2 Mepbl 6e30nacHocTH

OnacHo! Mpu nogaue HanpAXXeHUA Ha NycKaTe/lb Ha KJAemMMax ABUraTensa NpUCYTCTBYeT onacHoe
HanpaxeHue! Bce paboTbl ¢ Harpy3Ko NPOM3BOAUTb NPU CHATOM HaNpPAXKEHUU ¢ nyckatena!

3.2.1 [pwu pabote c nyckaTenem cneayet pykosoactsoBaTbca FOCT 12.3.019, «[paBniamm TEXHUYECKOMN
3KCnyaTauMmn 3N1eKTPOYCTAaHOBOK YCTaHOBOK noTtpebutenein» (MT33M), a Takke «[paBunammn no oxpaHe
TpyAa nNpu aKcnyaTaumm anekTpoyctaHoBok» (MOTI3).

3.2.2 [pu akcnayataummn pagmaTop nyckaTens Ao/KeH bbiTb 3a3eM/IeH.

3.2.3 Bce paboTbl N0 MOHTaXy NycKaTens NPou3BOAUTb MNP MOJIHOCTbIO CHATOM HaNPsKEHUM NMUTAHUS.
Mpn 3TOM HEOOXOAMMO BbINOJIHUTL MEPONPUATUA NO NPEA0TBPALLEHMIO OLUIMOOYHOM NOAAUYM HANPAXKEHUS.

3.3 MopaaoK TexHu4ecKoro obcnykmMBaHma

3.3.1 PaboTbl, NPOM3BOAMMbIE B XOAE TEXHUUYECKOrO 06CNyXKMBAHMUA:

® KOHTpPOJ/b KpeneHuns nyckatens;

® KOHTPOJIb 3/IEKTPUYECKUX COEANHEHNN;

® yaaneHue Nblan U rpasu ¢ KIEMMHUKOB;

® yaaneHue NblAn 1 rpasu C NOBEPXHOCTU pagmMaTopa U Kopnyca nyckaTens.
3.3.2 [lpu npoBeAeHNM BHELLHETO OCMOTPA HE A0/IKHO BbiTb 0CNabNEHMA KPEeNEXHbIX 31EMEHTOB NyCKa-
Tensa, ocnabneHnsa n NoAropaHNsa KOHTAKTOB KNEMMHbIX COEAUHEHUN.

3.4 BO3MOXHble HencnpaBHOCTU U meToAabl UX YCTPAHEHUA

3.4.1 T[pu noucke HeMCNPaBHOCTEN B MEPBYIO o4epenb NPOBEPbLTE HAaIMUYME HAMPANKEHUA CETU, HaNnUne
CUFHA/IOB YNpaB/eHnA, COOTBETCTBUE UX NapameTpam nyckaTtens. [(posepbTe HaAEXHOCTb NOACOeAMHEHMUA
anekTpoasuratens. lposepbTe COOTBETCTBME HArPY30UYHbIX XapPaKTEPUCTUK NycKaTens GakTUUECKUM pPeXn-
mam paboTbl npuBoaa.

3.4.2 BapwaHTbl HencnpasBHOCTEN NpMBeAEHbI B Tabaunue 9.
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Tabnuya 9 — HeucnpagHocmu u memoodsl UX ycmpaHeHUs

Mpu3Haku

MpnunHa

Cnocobbl ycTpaHeHuA

Mpn nopave cuno-
BOro HanpsAXeHuAa He
paboTaeT HW OAMH

-HeT HanpsaxXeHus B dase
Avnn B

-HENCNPaBHOCTb BHYT-

- U3MepUTb HanpsaXeHue Ha Knemmax A n B.
-CBA3aTbCA C U3rOTOBUTENIEM.

cBeToamos, pPeHHeNn cxembl

Mpun nopayve Hanpa- | - 06pbiB BxogHOM dasbl C | - MpoBepKa CeTU: U3MEPUTb HAMPAXKEHMA NONAapPHO
XeHna  csetoamog, | - 06pbiB BbIxogHOM dasbl | mexay dasamu Ha Bxoae (knemmebl A,B,C);

rOTOB muraeT ogHo- | - npoboii TMpucTopa - [poBepKa nogkntoveHna 3: nsmeputb Hanpaxe-
KPaTHbIMW  MMMYNb- HWe nonapHO Ha BbIXOAHbIX Knemmax Al, Bl, C1
camu (Hanpsa»keHWs gonXHbl 6bITb He 6onee 3B);

- MNpoBepKa TUPUCTOPOB: UIMEPUTb HANPAXKEHUA Ha
TUpucTopax mexay knemmamu A-Al, B-B1, C-C1, B-
C1, C-B1 (gonKHbl NPUCYTCTBOBATb HAaNpPAXKEHUA He
meHee 150B).

- CBA3ATbCA C U3rOTOBUTENEM

Npn nopgave Hanpa-
eHna  cseTogmos,
roToB mwuraetr 2-x
KpaTHbIMW  UMMYNb-
camm

-obpaTHOe 4yepegoBaHue

¢das

MomeHATb mecTamum ntobble 2 dasbl

HeT peakuuun Ha Ko-
MaHZAbl, FOPUT CBETO-
anog, «Asapuma»

- cpaboTana 31EKTPOH-
HadA 3aWwmTa

OunarHoctnposaTb NPUYNHY HENCMPABHOCTU B COOT-
BeTcTBMM ¢ n.1.12 n Tabnunuein 8

4 TPAHCNOPTUPOBAHWUE U XPAHEHUE

4.1.1 TlyckaTenu B LUTAaTHOWN YNaKOBKE TPAHCMNOPTMPYHOTCA BCEMM BUAAMM TPAHCMOPTa, B TOM YUC/IE B rep-
METM3MPOBAHHbIX OTCEKAX CAMOJIETOB. YC/NI0BMA TPAHCNOPTUPOBAHUA B YAaCTU BO3AENCTBUA MEXAHUYECKNX
¢dakTopos C no NOCT 51908, B 4acTM BO3AENCTBUA KNMMaTUyeckmx ¢akTopos 4 no FOCT 15150. TpaHcnop-
TUPOBAHWE AO/IKHO OCYLLECTBAATLCA B COOTBETCTBMM C MPaBUIaMU NEPEBO30OK, AENCTBYOWMMM HA Kax-

[LOM BUAE TpaHCcnopTa.

4.1.2 Ycnosua xpaHeHma 1 no NOCT 15150 — otanamBaemble, BEHTUAMPYEMbIE CKAaAbl, XPaHUAMNLLA C KOH-
ANLUMOHNPOBaHMEM BO3AyXa, PACNOI0KEHHbIE B /II0ObIX MAaKPOKIMMATUYECKMX PAaNOHAX, TemnepaTtypa oT
+5 po +40 °C, BnaxkHocTb A0 80% npu temnepatype 25 °C.

4.1.3 T[epes pacnakoBblBaHMEM MOC/AE TPAHCMOPTUPOBAHUA NPU OTPULLATENIbHON TemnepaType nycka-
TEeNU A0NXKHbI 6bITb BblAepKaHbl B TeyeHne 8-10 yacos B ycnoBuaAx xpaHeHusa 1 no NOCT 15150.

5 KOMMNNEKTHOCTb

B Komnnekt nyCcKaTenAa BXo4AT:

* nyckatenb

* pyKOBOACTBO MO 3KCNAyaTauum

* nacnopTt
* ynakoBKa

1) HoO He 6onee 10 wWT Ha

BMAK.648600.019 lwr.

BM/K.648600.019-06P3 1wt 1)
lwT
lwrT.

napTuio. INEKTPOHHAA Bepcua PYKOBOACTBA [AOCTYMHA Ha caiTe
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