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HacTosAwee pyKOBOACTBO MO 3KCNyaTauMm NpeaHa3HAYeHo AN1A U3yYeHUA BO3-
MOXKHOCTeN 1 TpeboBaHWUI N0 3KCN/IyaTaLMM PEBEPCUBHbBIX YCTPOMCTB NAaBHOIO NycKa U
3aWwmTbl cepun «bUCTAPT-P» (B AanbHenwwem — NycKaTen) U COAEPKUT UX ONUCaHUe,
TEXHMYECKME XapPaKTEPUCTUKM U ApyrMe cBeAeHUA, Heobxoammble ANA NPaBUNbHOM IKC-
nAyaTauum, TPaHCNOPTUPOBAHMA U XpaHeHUA nyckatenen « buCTAPT-P».

BHUMAHMUE!
K paboTe c nyckaTensimu AonycKaloTcs nLa, MMeroLme A0NYCK K 3KCnayaTaumum
3NEKTPOYCTAHOBOK M U3y4MBLUME HACTOALLEE PYKOBOACTBO NO 3KCMNAyaTauuu.

MepeA BKAOYEHMEM NycKaTENA HEOOXO4MMO U3YYMUTb HACTOALLEE PYKOBOACTBO NO
3KCnAyaTauuu.

MpaBuabHas n HageXKHasa paboTa nyckatens obecneynBaeTcs He TONIbKO KayecTBOM
N30enns, Ho U cobNtAeHNEM YCI0BUIA SKCMyaTaLMU U PEXKMMOB pPaboTbl, a TaKkKe Apy-
rMX TPebOoBaHWNI N OrPaHUUYEHN, N3/TOXKEHHDBIX B HACTOALLEM PYKOBOACTBE MO 3KCMayaTa-
unn. B cnyyae, ecnm HeobxoamMman MHGOPMALLMA NN XapPaKTEPUCTUKM OTCYTCTBYIOT, UK
€CTb COMHEHWs B NPaBUIbHOCTU NOHUMaHMA MHPOPMALMKM, HEOBXOAMMO CBSA3ATLCA C
npounsBoAnTENEM AN KOHCYNbTauMW.

UM3MEHEHWUA:
Mau 2020: lo6aBneHa moaensb 6CT-110P ¢ HOMMHaNAbHLIM TOKOM 110A
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1 ONMUCAHUE U PABOTA

1.1 Ha3HaueHMe

1.1.1 VYcTpoiicTBa NNAaBHOrO NycKa v 3awmTbl cepun «buCTAPT-P» (B AanbHelwem
nyckamess) — 3TO MHOTOQYHKLMOHANbHbIE TUPUCTOPHbIE MyCKaTenu ¢ MUKpONpoLec-
COpPHbIM ynpaB/ieHWeMm, NpeaHa3Ha4YeHHble ANA NaaBHOro uamn 6esygapHoro nycka, pe-
BepCa M 3aWmnTbl TpexdasHbIX aCUHXPOHHbIX ABUraTeNEN.

1.1.2 HacTtoswee pyKoBOACTBO MO 3KCM/lyaTauuM PacnpoCTPaHAETCs Ha moaenmu
BCT-30P, 6CT-45P, BCT-60P, BCT-75P, ECT-90P n BCT-110P ¢ ¢pyHKumen «MnasHbIM OCTa-
HOB YEepPBAYHOrO peayKTopa», NpegHaA3HAYeHHble A1 MeXaHM3MOB C YepPBAYHbIM peayK-
Topom. MHdopmaumio o apyrux GyHKLUMOHANbHbIX Moaudukaumax cepum «bUCTAPT-P»
MOXHO NOMY4YUTb Ha caitTe npounssoauTena http://bitek-e.ru/bistart.htm.

1.1.3 CrpyKTypa ycnoBHOro o603HayeHus:

BCT- xx P/380 - x 04

dyHKUMOHaAbHAaA moanduKauma

0Y4- ¢ pyHKUMeN “NnaBHbIN OCTAHOB YEepPBAYHOro peaykTopa”

—— —x

|

|

|

| | curnan ynpasnenms:
| 0 - 180..400VAC/ VDC;
| 1 -90..180VAC/VDC;
|

|

|

|

2- 15..50VAC/VDC
3 — cyxoi KOoHTaKT uam 15..50/VDC;

HanpsaxeHune cetn: ~3x380B

P -peBepcuBHbIN

HOMMHaNbHbLIN TOK nyckaTena: 30,45, 60, 75,90, 110 A

Mpumep 3anmcK nyckatena peBepCcUBHOro, Ha HOMUHAbHbLIM TOK 45 A 1 Hanpa-
»eHune cetn ~380B c¢ curHanom ynpasnenua 180-400 VAC/VDC co cTeneHbio 3aluThbl
ob60s04KkmM IP20:
BCT-45P/380-004 BbM/AK.648600.002TY
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1.2 TexHU4Yeckue xapaKTepucTuku

1.2.1 Bupa KAanmaTuyeckoro ncnoiHeHuna nyckatenen YX/13.1 no FOCT 15150-69.
1.2.2 Tlyckatenb npegHasHadeH ANA 3KCNAyaTauum B 3aKPbITbIX NOMeELLEHUAX Ka-
Teropuu pasmeweHma 3 no NOCT 15150-69.
1.2.3TycKaTenn gonycKatoT SKCNAyaTaumio B YC/IOBUAX, OTOBOPEHHbLIX B Tabaunue 1.
1.2.4 OCHOBHble TEXHUYECKNE XAPAKTEPUCTUKM NycKaTenen npmseneHbl B Tabauvue
2.
Tabauya 1 — Ycnoeusa skcnayamayuu

Mapametp 3HayeHue

1. TemnepaTtypa oKkpyKatouwei cpeapl™*, °C OT MMHYC 25 A0 NAoC 60**

2. OTHOCUTEeNbHAA BNAXKHOCTb npu +252C n
6onee HU3KUX TemnepaTypax 6e3 obpaso- 98
BaHMA KOHAEHcaTa, He bonee %

3. AmMnautyaa Bnbpauymin yactoTbl 5...35 'y,

0,35
MM, He bonee

4. ATmocdepHoe gaBneHue, Kla ot 84 no 106

* Mpw pasmeLeHnn B WKady NPUHMMAETCA TemnepaTypa BHYTPU WKada.
** CMm. TakKe pucyHok 12 .

Tabnuya 2 — TexHuU4YecKue xapakmepucmukKu

Mogenb 3HaueHue

1.HomunHanbHOe HanpAXeHue ceTn YacToTbl 500y, B 3x380 +10% /-15%

2. HomMHanbHbIM TOK ABuraTens
npu MB=100%, A He 6onee:

- BCT-30P / BCT-45P / BCT-60P 30/45/60
- BCT-75P / BCT-90P / BCT-110P 75/90/ 110

3. HomuHanbHbI TOK aBuratensa npu MB=40% wn yacTtoTe
BK/IlOYeHMI A0 250 BKa/uac, A He Bonee:

- BCT-30P / BCT-45P / BCT-60P 40 / 50/ 60

- BCT-75P / BCT-90P / BCT-110P 80/100/ 120

4. HomuHanbHbIM TOK gsuratensa npu MNB=25% u yactote
BKAtoYeHui ao 630 BKa/yac, A He 6onee:

- BCT-30P / BCT-45P / BCT-60P 40 / 50/ 60

- BCT-75P / BCT-90P / BCT-110P 80/100/ 120

5. OpneHTMpoBOoYHaA MOLLHOCTb NOAKNOYaeMOoro asuraTte-

na, KB,

- BCT-30P / BCT-45P / BCT-60P 7..18/ 15..22 /22..30
- BCT-75P / BCT-90P / BCT-110P 30...37/ 37..45/37..55
6. MaKkcumanbHbIM NYCKOBOM TOK ABUraTens B TedeHue 3 cek,

A

- BCT-30P / BCT-45P / BCT-60P 180/270/ 360

- BCT-75P / BCT-90P / BCT-110P 450 /540 / 660
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Moaenb

3HaueHue

7. MaKkcMManbHbIN NyCKOBOM TOK B TeueHue 20 cek, A
- BCT-30P / BCT-45P / BCT-60P

110/ 160/ 220

- BCT-75P / BCT-90P / BCT-110P 260 /320 /400
8. MaKkcMmanbHaa amnamMTya TOKa KOPOTKOrO 3aMblKaHUA B

TeyeHue 10 mc, A

- BCT-30P / BCT-45P / BCT-60P 1600 / 2000 /2250
- BCT-75P / BCT-90P / BCT-110P 4700 / 5400 / 7000
9. MaKcuManbHbIA Npeaen u3MepeHns Toka (aencreyrollee

3HayeHue), A

- BCT-30P / BCT-45P / BCT-60P 330 /495 /495

- BCT-75P / BCT-90P / BCT-110P 660/ 660 / 990

10. Tennosble noTepu (NP HOMUHANBHOM TOKE NycKaTensa u
NB=100%), BT
- BCT-30P / BCT-45P / BCT-60P

120/ 180/ 240

- BCT-75P / BCT-90P / BCT-110P 300/ 360/ 440

11. TOK YTEUYKM CUNOBbLIX KAKOYEN MPU OTCYTCTBUM CUTHasna 5

ynpasneHus, MA, He bonee

12. 3apeprKKa BKAKOYEHMA NpU Nogade CMrHana yrnpassieHus, 50

MC, He bonee

13. 3agepKKa OTKAKOYEHMA MNPU CHATUM CUTHANA ynpasne- 30

HUA, Mc, He bonee

14. PasHMUa mexay 4NUTENbHOCTbIO CMIHANA YNPaBAEHUA U 30

ONNTENbHOCTbIO 0TPAabOoTKM, Mc, He Bonee

15.dopmupoBaHMe naysbl MeX4y PEBEPCUBHBLIMU BKAKOYE- 100

HUAMMK, MC, HE MeHee

16. MNogKnoyYeHne CUNOBbLIX Lienei

- BCT-30P / BCT-45P / BCT-60P KnemmHuK:
(2,5-16) mm2

(0AHOXMNbHBIN)

(2,5-10) mm2

- BCT-75P / BCT-90P / BCT-110P

(MHOrOXMNbHbLIN)
WwuHbl (20x3) mm, M8

17. lInanasoH ceyeHmna NpPOBOAHUKOB Lienen ynpasieHus ,
MM? (OHOMKMW/IbHbINA/MHOTOXWU/NbHBI)

0,08-2,5/0,25-1,5

18. [lInanasoH Hanpsa»KeHUsA Ans ANCKPETHbIX Bxoaos “Bn”,
“H3”, “MBX”, B

ana 6CT-xxP/380-304
-BK/lOYEeHMe
-OTK/NoYeHne

ana bCT-xxP/380-204
-BK/IlOYEHME
-OTK/NOYEeHMEe

ana BCT-xxP/380-104
-BK/IlOYEHME
-OTK/NoYeHMe

ana BCT-xxP/380-004
-BK/lOYEHMEe
-OTK/oYeHMe

15-50 vDC
0-9VDC

13 - 50 VAC/ 15 -50 VDC
0-7VAC/0-9VDC

90-180 VAC/VDC
0-40VAC/0-60 VDC

180-400 VAC/VDC
0-60VAC/0-90VDC
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Moaenb 3HayeHue

19. ConpoTuBneHue AUCKpPeTHbIX BXxogoB “Bn”, “H3”, “MBx”,

KOm

ana BCT-xxP/380-304 5,1 +10%
ana BCT-xxP/380-204 5,1 +10%
ana BCT-xxP/380-104 60 £10%
ana BCT-xxP/380-004 200 + 10%
20. Hanps»KeHue BHYTPEHHEro MCTOYHUKA NUTaHMA NOCTOAH-

HOro TOKa, B 24+2

21. MaKcMManbHO-40NYCTUMbIA TOK Harpy3KkuM MCTOYHUK MNK-
TaHua 24B, mA

- bBCT-30P 100

- BCT-45P / BCT-60P / BCT-75P / BCT-90P / BCT-110P 20

22. MaKCMManbHO A0NYyCTUMOE HanpaXeHne Ha Pa3oOMKHY-

TbIX KOHTAKTaX BbIXOA4HbIX pene, B 250 VDC/VAC

23. lInanasoH KOMMYTUPYEMbIX TOKOB KOHTAKTOB BbIXOAHbIX
pene ana KoadPuUMeHTa Harpysku, MA, npm

cos ¢=1 ana ontopene 0,1-100 mA
cos =1 ans anekTpomarH. pene 0,1-10A
cos ¢=0,3 4Nna 3NeKTPOMarH. pene 0,1-05A
24. ConpoTMBaEeHME KOHTAKTOB BbIXOAHbIX ONTOopene B OT-
KpbITOM cocTosiHumn, Om, He b6onee 40
25. MpOoYHOCTb M301ALUN MEXKAY CUMNOBLIMU LLENAMMU U KOp-
nycom, B a3¢., He meHee 2000
26. [pOYHOCTb M30AALUN MEXKAY FaNbBaHUYECKM Pa3BA3aH-
HbIMU LLenAMK ynpasneHus, B, NoCT.TOKa 500
27. Hopma cpeaHen HapaboTKKn Ha 0TKas, Yac (cm. MNpumeya-
Hue) 100 000
28. CpeaHuUii CpoK cayXbbl nyckatens, net 10
29. Macca nycKaTens, Kr, He 6onee
- BCT-30P / BCT-45P / BCT-60P 7
- BCT-75P / BCT-90P / BCT-110P 10
30. NabapuTtHbie pasmepsbl, BXLUXI, mm
- BCT-30P / BCT-45P / BCT-60P 320x127x192
- BCT-75P / BCT-90P / BCT-110P 340x210x180
31. Pabouee nonoxkeHue BEpTUKaNbHOE
32. OxnaxgeHuve
- BCT-30P ecTecTBeHHoe
- BCT-45P / BCT-60P / BCT-75P / BCT-90P / BCT-110P NPUHYAUTENbHOE
33. CreneHb 3aLUUTbl 060/104KHM
- BCT-30P / BCT-45P / BCT-60P IP20
- BCT-75P / BCT-90P / BCT-110P IPOO

MpumeyaHmne: Bpema HapaboTkm BeHTUnaTopos 80 000 vac (npu 40°C), 53 000 uac (npu
60°C).
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1.2.5 ®yHKUMOHANbHbIE BO3MOXHOCTU NyCKaTeneun:

e Oe3yaapHbIi nycKk 1 (nodasHbin);
e 6e3yaapHbIN NycK 2 (C HapacTaHMEM HanpAXeHUs);
® MNaBHbIN NYCK C HapacTaHWeM/orpaHnUYeHMeM TOKa;
e OpocoK ToKa npu nnasHom nycke (kick start);
® /1aBHbI OCTAHOB;
o dPyHKUMA «OrpaHnyeHne ToKa 2»;
® pene ynpasBaeHMA BHELUHMM TOPMO30M;
® 3/1eKTPOHHbIE 3aLLUTbI:
O OT HEMUCMPABHOCTU CXeMbl NOAKAOYEHMA/Npoboa TUPUCTOpPa;
oT obpaTHOM NocnenoBaTeIbHOCTM YepeaoBaHmA ¢as;
OT Neperpesa ABuratensa (BHyTPEHHAA TeN10Bada MOAENb);
MaKCMMaibHO-TOKoBasA 3awumTa (K3);
oT 0bpbiBa dasbl/ancbanaHca TOKOB ABUraTens;
OT neperpesa nycKaTens;
OT NPEBbIEHMA BPEMEHM 3aMNYCKa;
OT 3aKNMHUBAHMA BO Bpema paboTbl;
O OT neperpysKu no ToKy Bo Bpems paboTbl;
® MHAWKAUMA KOAO0B OLWNOOK;
® ycTopuA aBapui (MHAMKaALMA KOAoB nocneaHux 8 owmnboK, COXpPaHEHHbIX B SHEp-
roHe3aBUCMMOM NaMATH);
e 4 pyHKUMN MHOTOPYHKLMOHANBbHOTO BXoAa « MBX»:
o «Cbpoc aBapun»,
o «Crton (camonoaxsaT)»,
o «OrpaHunyeHne TOKa 2»
o «3anpet».

© 0O 0O 0o o0 o0 ©

1.3 YcTpoiictBo u paborta

1.3.1 lyckatenb COCTOUT W3 pagmatopa, OCHOBHOW NEYATHOM NAaTbl, NAATHI
HAaCTPOMKN N MHAMKALMM, 3 TaKKe KOXKyXa CO CbeMHOW KpbllWKOW. Ha pagnatope pacno-
NIOXKEHbI CM0BbIE TUPUCTOPHbIE MOAYAN, U30NMPOBAHHbIE OT PagMaTopa, a TakkKe Knem-
MHble Konoaku (B mogenax BCT-30P..60P) uaun wuHbl (B mogenax BCT-75P..110P) ansa
NOAKNOYEHNA CUNOBbLIX Lenen. Ha OCHOBHOM nnate pacnoiaratoTcA 3/1€MEHTbl CXEMb
yNpaB/iEHUA MU KNEMMHble KONOAKM ANA MOAKAKYEHMA uenen ynpasneHma. Ha nnate
HAaCTPOMKN U MHAMKALUMWN PACNONOMNKEHDbI MHAMKATOPbI, HACTPOEYHbIE PE3UCTOPbI U MUK-
ponepekntoyaTenn. OTBOA Tenaa OT pagmnaTopa OCyLeCcTB/AETCA BEHTUAATOPAMM, pacno-
NOXKEHHbIMWU B HUXHEN YacTu KoxKyxa (Kpome BCT-30P). B moaensax BCT-30P, 6CT-45P,
BCT-60P Ha BHYTPEHHEN CTOPOHE CbEMHOW KPbIWKWN PACNONOXKEH WWIbAUK KIEMMHUKA
ynpaBneHus.

1.3.2 Ha nuueBoM 4acTu nyckaTens pacnonoXKeHbl WMHAMKATopbl «Bnepepy,
«Hasapg», «fotoB» 1 «ABapua», py4yKn yrnpassieHUA 6-TM NepemMeHHbIX pe3ncTopos n 16-
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TV MUKpOMepeKatovaTenen, npeaHasHavyeHHbIX A1 HAaCTPOMKM NapaMeTpoB MnycKaTens
npu akcnayaTauum. OpraHbl HACTPOMKM 3aKPbIBAKOTCA MOBOPOTHOM KPbILLKOW.

1.3.3 ®yHKUMOHANbHAA CXema NycKaTena npuseseHa Ha pucyHke 1.

1.3.4 B moandukaumm BCT-xxP/380-304 c «cyXxmm» KOHTAaKTOM BXoAbl «Bn», «H3»
n «MBx» umerT oauH obwmin nposog, (puc.1 a). Bxogbl ABNAOTCA ABYHaNpPaBAeHHbIMY,
NOSTOMY YMNpaB/ieHWEe MOXKET OCyLWecTBAATbCA MnoAayer Ha BXOAbl MOMOXKUTENbHOrO
(+24B) nnn otpuuatensHoro (0B) HanpsxeHus (cm. puc. 2 6, B).

1.3.5 B moaudukaumax BCT-xxP/380-004, BCT-xxP/380-104 u BCT-xxP/380-204
BCE BXOAbl M30/IMPOBaHbI Apyr oT apyra (puc. 1 6). B aaHHOM MoandUKaunmM HanpaxKeHue
MCTOYHMKA +24B Ha BHELWHME KNeMMbl He BbIBOAMTCA.

1.3.6 YnpaBneHue nycKkaTenem OCYLLECTBAAETCA NOJAYer HANPAXKEeHUA Ha Knem-
Mbl «Bn» («Bnl»-«Bn2») unm «H3» («H31»-«H32»), 4yTO COOTBETCTBYET NPAMOMY Hanpas-
NleHnio BpaleHua «Bnepea» (YepepsoBaHue ¢a3 Ha BbiIxoAe MycKaTens CoOBNagaeT C ye-
peaoBaHnem ¢as Ha BXxoge) unm obpaTHOMYy HanpasineHuto BpaweHus «Hasaa» (dyepe-
AoBaHMe a3 Ha BbIXxOAe MycKaTens NPOTUBOMOJIOXKHO YepeaoBaHuio ¢as Ha Bxoae). Mpu
HacTponKe ¢yHKUMKM Bxoda «Msx» («MBx1»-«MBx2») Ha ¢yHKumMto «Crton (camonoa-
XBaT)» 3anyCcK OyAeT OCyWecTBAEH TONbKO MPU HAaNMYMWU HANpPAXKeHUs Ha Bxoae « MBx».
Cm. puc. 10.

1.3.7 Mpwn coBMeCcTHON noaaye HanpaKeHuMAa Ha Bxogabl «Bn» m «H3» aguratenb
OCTaHAB/INBAETCA Ha Bblbere M yCTaHAB/IMBAETCA 3a4€PKKa 1 CeK Ha BKAOYEHME.

1.3.8 B 3aBMCMMOCTM OT HanpaBieHUA BpalweHua «Bnepeg» nan «Hasaa» cpaba-
TbIBAlOT BbIXOAHbIe onTtopene «BK1»-«Bk2» nnn «Hk1»-«HK2». BkatoyeHne B Havane 3a-
NYCKa, OTK/OYEHME NOCe CHATUA CUTHANa ynpasaeHns (NpyM NJ1aBHOM OCTAaHOBE OTK/IO-
YeHbl).

1.3.9 2JneKkTpomarHutHoe pene «MK1»-«MK2» npegHa3HayeHo ANs ynpaBaeHua
BHELWHMM TOPMO30M, OHO BK/KOYEHO MpU nojaye HanpsaKeHWAa Ha ABuratesib BO Bpemsa
nycKka, paboTbl MM NNABHOrO OCTaHOBA. lpK NAAaBHOM MNyCcKe pene BKAKOYAETCA C 3a-
aeprkkon 0.1-0.2 cek.

1.3.10 Mpwn cpabaTbiBaHMN SNEKTPOHHDbIX 3aLMT CHUMAETCA HaNpsXKeHWe C ABura-
TenA, 3aropaeTca MHAMKATop «ABapuA», 3aMbIKAIOTCA KOHTAKTbl 9/1eKTPOMArHUTHOro pe-
ne «AK1»-«AK2» 1, B 3aBUCMMOCTM OT TUNA 3aWMTbl, OANH U3 UHOMKATOPOB «lOTOBY,
«Bnepeg» nnn «Hasag» muraHmem nHANLMPYET Kog aBapumn (cm. n.2.3, 2.4).

1.3.11 CHbpoc owmnbKM MOXKET OCYLLLECTBAATLCA OAHUM U3 TPEX CNOCOOOB:

O CHATME M NOBTOPHAA NOAaYa CETEBOro HaNpPAXEHUA;
O BKOYEHME U BbIKAKOYEHMA MUKponepeKkatodaTtena SW1.9 (cm. n.2.5);
O nopAaya HanpsaxKeHua Ha Bxog «Msx». [encreyeT npm SW1.10=0 n SW1.11=0 (cm.

Tabnnuy 5).

O MOBTOPHaA NoJayva HanpAXKeHUA Ha BxoAbl «Bn» nam «H3» B Tey. 2 cek. lencreyer
npmn SW1.7=1.

MocneaHue 3 cnocoba He AeNCTBYIOT ANA oWwnbKn A4 (cm.n. 2.4.2).

1.3.12 MnaBHbIMA OCTAaHOB ABUraTeNA OCYLLECTBAAETCA NOCAE CHATUA CUrHana «Bne-
pea» unu «Hasag». BKaoueHne/oTKAOUEHME pPeXKMMA NIaBHOrO OCTaHOBA M HACTPOIKa
BPEMEHM OCTaHOBA OCYLLECTBAAETCA NepeMeHHbIM pe3nctopom Toecm.
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PucyHokK 1 — ®yHKUMOHANbHaA cxema nyckaTens
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PUCyHOK 2 — Cxema nogKitoveHnA nyckaTens

a) cxema nogkntoveHnsa 6CT-xxP/380-004, BCT-xxP/380-104 n BCT-xxP/380-204
6) dparmeHT noakntoueHmns BCT-xxP/380-304: 06Wwuit MUHYC

B) dparmeHT noaxntodeHuns bCT-xxP/380-304: ob6wuii natoc

r) pparmeHT nogkntoveHma 6CT-xxP/380-304: BHeluHee HanpAKeHne
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1.4 MapkupoBka 1 nnombuposaHue

1.4.1 MapKnpoBKa nNycKkaTena npom3sBoamuTcA C NOMOLLbIO WW/IbAMKA, HA KOTOPOM
HaHocKTCA 0603HaYeHMe NycKaTeNna U ero 3aBOACKOM HOMep.

1.4.2 NMnombupoBaHue nycKaTena OCyLW,ecTBAAeTcA € nomolwbio baHaeponn ¢
KNeMmMmom oTaena TexHnyeckoro KoHTpona (OTK) HaknenBaemoi Ha KOXKYX U pagnaTop.

1.5 YnakoBKa
1.5.1 lMyckatenb BO BNAaroHeNPOHULAEMOM 4Yexae YNaKoBbiBAeTCA B KOPOOKy u3

roppMpoBaHHOrO KapToOHa, cBO6OAHOE MPOCTPAHCTBO MeXAy MyCKaTesiem M CTeHKamu
KOpobKn 3anonHsaeTca bymaroin.

ver. 1.10/05.2020 12



2 ®YHKUMUOHA/NIbHOE ONUCAHUE

2.1 HacTtpoiika napameTpoB nyckarens

2.1.1 HacTponKa napameTpoB MNyCKATeNA OCYLLECTBASETCA C NMOMOWb 6 nepe-
MEHHbIX PE3UCTOPOB U MUKponepeKatoyaTeneit. MoBOpoOTHbIE pe3ncTopbl U 610K MUKPO-
nepekntovatenen SW1 obecneymBaroT HAaCTPOMKY napameTpos paboTbl nyckatena. bnok
MUKponepekntodatenen SW2 obecneumBaet umdpoByt0 HACTPOMKY HOMMUHANBHOIO TOKa

IHOM.
300%

© B"EPE“ ZOO%mZOO%
1009 00%

orpi’ %

09%
© HA3AR ﬂf
100% 300%

© rotos

@ ABAPUS

300%
200%@00%
1000 00%
0

orp2’

10
15

20

HVCK,ceK

Pog

oct’ C€K

swi

PucyHok 3 — OpraHbl HaCTPOMKM NycKaTensa

2.1.2 Ha3Ha4yeHMe NoBOPOTHbLIX PE3UCTOPOB.
LLIkanbl NoBOPOTHbIX pe3nctopos loepl, loep2 npuseneHbl B % OT 3HAYEHNA HOMMU-
Ha/NIbHOro TOKa I[HOM, KOTOpPbIN YyCTaHaBAMBAETCA C MOMOLbIO NepeKkatoyatenen SW2.1 —

SW2.4 (cm.n.2.1.3).

1) loep1 — HacTpoiika OrpaHUYEeHMA NYCKOBOro TOKa Npu NaaBHOM nycke (n.2.2.3)
[Avnana3oH HacTpoiikn: (100%...500%)* IHoMm.

2) lo2p2 — HacTpoOWKa orpaHUYeHNA ToKa 2.

[Aunana3oH HacTponku: (100%...500%)* IHom.
[laHHbIN NapameTp onpeaenseT orpaHMYeHne NyCKOBOro ToKa B pexxmme «OrpaHu-

YyeHMe ToKa 2» (n.2.2.5)

3) lomKna — HacTpoiKa TOKa neperpysku Bo Bpems paboTbl (TOKa OTKAOYEHMA Npu

pabote). Cm. onncaHue Koga 3awmtbl b3 (n.2.4.3).

[Aunana3oH HacTpoiku (100%..300%)* IHoMm.

4) TnycK — HacTpolKa 3aLWMTbl OT NPEBbILWEHMA BpeMeHU nycka. CM. onMcaHue Koaa

3awumTbl b1 (n.2.4.3)
[dunana3oH HacTponku 1...20 cek

5) Tocm -HacTpolika BpemeHu naaBHoro octaHosa (n.2.2.7).

dnana3oH HacTpolku oTkA, 0,2..4 ceK

I'IpM NONOXEHUN PE3SNUCTOPA B KpaVIHeM IEBOM MOJIOXEHUU MNJIaBHbIN OCTAHOB He

BbIMOJZIHAETCA.
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2.1.3 HasHauyeHue MUKponepekalo4areneun
KaxcObili Mukponepekaryamens umeem 0ea cocmosHusa: 0 (eneso) u 1 (enpaso) (cm.
PUCYHOK 3).

BHumaHue: Mukponepekniouatenn SW1.4, SW1.7, SW1.10, SW1.11 cheayet nepe-
KNOYaTb NPU CHATOM HanpAXXeHUU € NycKaTensa.

Mukponepeknwoyamenu SW1 caywam 018 Hacmpoliku napamempoe pabomel
nyckamens.

SW1.1-SW1.3 — knacc Tenn0BoOM 3alWmTbl ABUraTena (Bpemsa OTKAKUYEHUs «XOJ0A-
HOM» TENN0BOM MOAENWN ABWUraTena nNpu NPoTeKaHMU 6-KpaTHOro Toka). Cm. onucaHue
KoAa 3awmTbl A3 (n.2.4.2).

Tabauya 3 — CocmosHue nepekntoyameneli SW1.1 - SW1.3 e paboyem pexcume

CoctosiHMe nepeKkntovareneu SW1
Knacc 3awmThbl, cek

1 2 3

0 0 0 5
0 0 1 10
0 1 0 15
0 1 1 20
1 0 0 25
1 0 1 30
1 1 0 35
1 1 1 OTKN

SW1.4 —Bkn/BbIKkA 3aWMTbl OT 06paTHOro YepeaoBaHus ¢as;
0- 3aWmnTa BbIKNOYEHA;  1— 3awWmTa BK/IKOYEH];

SW1.5, SW1.6 —Bbi6Op perkuma nycka (cm. pasgen 2.2);
Tabnuya 4 — CocmosHue nepeknoyameneii SW1.5- SW1.6

CocTtossiHMe nepeknto-
yateneu SW1 PexXum 3anycka
5 6
0 0 MnaBHbIN NyCK
0 1 BpoOCOK TOKa npu NnnaBHOM nycke
1 0 BesyaapHbi nyck 1 (nodasHbliit)
1 1 be3sypapHbIn nycK 2
(c HapacTaHMem HanpsaKeHus)

SW1.7 —BKA/BbIKN anbTepHaTUBHbIN cOpOC 3aWmT (Noaava HanpAKeHUs B TedyeHue 2
CeK Ha 0AMH 13 BX04,0B «Bn» nnan «H3»)

0-anbTepHaTUBHbIN COPOC BbIKA;

1-anbTepHaTMBHbIN COPOC BKA;

SW1.8- 3ape3epBnpoBaH (A01KeH ObiTb BbIKAHOYEH);

SW1.9— BK/I/BbIKN peXnma MHAUKALMN NCTOPUM aBapUil;

Mpu BKAOYUEeHHOM NepekntodaTene SW1.9 nocne nogayum nNUTaHMA BKAKOYaAeTCA pe-
UM UHOMKAUMM KoAa OAHOM M3 8 nocieaHUX CoOXpaHeHHbIXx aBapui. MopaaKkoBbin HO-
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MEep aBapuu B apxuBe BbibUpaeTca ¢ nomoLllbio nepekatodatenen SW1.1 — SW1.3. Mpu
cpabaTblBaHMK 3aLLUMUTBI 3TOT NepeKAtoYaTeNb MOXKHO UCNONb30BaTh AnA cbpoca oWnbKM.

MoapobHee cm. pasaen 2.5 “Pexkum MHANKaUUM UcTopum asapuin”.

SW1.10, SW1.11 — ¢yHKuMAa mHorodpyHKUMOHANbHOrO BXxoaa «MsBx» (cm. pasgen

2.6);

Tabauya 5 — CocmosHue nepeKknovyameneii SW1.10- SW1.11

CocTrossHMe nepeKknoya-

®YHKUMU MHOropYHKLMOHANIbHOTO BXOAA

Teneint SW1
10 11 «Msx»
0 0 Cbpoc aBapum
0 1 Crton (camonopxsar)
1 0 OrpaHuyeHume Toka 2
1 1 3anpet paboThbl

SW1.12- He ucnonb3syetca (40/13KeH ObITb OTKAOYEH)

Mukponepekntoyamenu SW2 cayncam 018 Hacmpoiiku HOMUHA/bHO20 MOKA 08u-

2amens IHom.

Tabauya 6 — CocmosaHue nepeKkarvyameneii SW2

CocToAHUue HomunHanbHbIN TOK ABuratens, IHom, A
nepekntyvatTenen
SW2 BCT-30P | BCT-45P | BCT-60P | BCT-75P | BCT-90P | BCT-110P

1|2 (3|4

0] 0] 0]0O 14 30 44 60 74 70
0] 0|01 16 32 46 62 76 74
00| 1]0 18 34 48 64 78 78
00| 1]1 20 36 50 66 80 82
01|00 22 38 52 68 82 86
01|01 24 40 54 70 84 90
01| 1]o0 26 42 56 72 86 94
01| 1]1 28 44 58 74 88 98
1/o0/o0]o0 30 46 60 76 90 102
1/0/]0 |1 32 48 62 78 92 106
10|10 34 50 64 80 94 110
10|11 36 52 66 82 96 114
11010 38 54 68 84 98 118
1101 40 56 70 86 100 122
111100 42 58 72 88 102 126
1111 44 60 74 90 104 130
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2.1 OnucaHue peXXMMoB ynpasieHUAa gBuratenem

2.1.1 BbesyaapHbI nycK 1 (nodasHbIN):
M

[aHHbIN peXXMMm MNycKa ABNAETCA YAy4yleHHbIM Ba- ||"||'| I ' _ \
puaHTOM npsmoro nycka. OH obecneumBaeTca nodas- '|\| N—
HbIM BK/lOYeHNneM 0BMOTOK, MPU KOTOPOM 3HauuTesbHO | || )
CHWXaIOTCA YAapHble 3HaKoNepemeHHble cocTasnallme a) 1
MOMEHTA B Hauase BKAKYEHUA (PUCYHOK 4). TaKkkKe CHu-
YKAEeTCA HayanbHbIA OPOCOK TOKA npu nycke. [aHHbIN
PeXUM cnenyeT UCNONb30BaTb B TEX CyYanX, rae Tpeby- ||———
eTCA MaKCMMaNbHaA CKOPOCTb BbIXOAA ABWraTtens Ha
YCTaHOBMBLUYHOCA CKOPOCTb, A TaK)Ke B C/ly4asx, Koraa ot %) ‘
BbIXOAHBIX KJEMM MyCKaTens BK/IOYAIOTCA AOMOMHU-  pycyHoK 4 — INeKTPOMArHUT-
Te/lbHble YCTPOWCTBA, HAaNpUMep, 3NeKTPOMATHUTHBIN |1kt momeHT aBUraTens npu
TOopMO03. B ocTanbHbIx cnyyasx 6bonee uenecoobpasHo npamom (a), u nodasHom (6)
MCNONb30BaATb PEXMUM MJIAaBHOro nycka wunu 6esypap- nycKe
HbIW NYCK C HapaCTaHMeM HanpaxeHua, obecneymBsa-
towmne 6onee MArkoe BKIOYEHME U NPOASEHME CPOKA CY»KObl BCero npueoaa.

Pexxum paboTaet, ecin mukponepekatodatenm SW1.5=1, SW1.6=0

2.1.2 Bbe3yaapHbIN NycK 2 (C HapacTaHMEM HanpAXeHus)

B gaHHOM pexmme npu BKAKOYEHUWN MPOUCXOAUT NMHEMHOE HapaCTaHUE HanpaxKe-
HMA ¢ 20% ao 100% 3a Bpems 80 mc. [laHHbIA peXXMUm NO3BONAET YMEHbLIUTb CKOPOCTb
HApaCTaHMA MOMEHTA M HArpy3Ky Ha KMHEMATUYECKYHO CXemy NPUBOAA, COXPAHMB Noses-
HbIi MOMEHT U INLWb HE3HAUYUTENbHO YBENYMB BPEMA 3aMyCKa.

Pexxum paboTaet, ecin mukponepekatodatenn SW1.5=1, SW1.6=1

BHumaHume: 3agepiKka mexpay nogadyeid KOMaHAbl 3anycka M Ha4vasiom nojauu
HanpAXeHUA K ABUrateslo ANA BCeX pPeXMmoB nycka cocrasasaetr 40-50 mc. Mpwm
ynpaBieHUU gBuratesiem KOpoTKMMU MMNYbCaMMU OJIMHY MMNY/bCOB Heobxoaumo
KOPPEKTUPOBATb C YYETOM 3TOM 3a4EPXKKU, a TaKKe C y4eTOM BpeMeHU HapacTaHuA
HanpAXeHUA Npu nyckKe.
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2.1.3 MnaBHbIN NYCK C M HAapacTaHUEM TOKa

MnaBHbIM NycK akTMBeH npm SW1.5=0, SW1.6=0.

HacTpoiKka ocyuwiectensaetca pesuctopamu loepl, loep2, Tnyck (pwuc.5). 3a Bpema
Tnyck/2 orpaHMYeHWe TOKa HapacTaeT oT 3HadveHus loepl no 3HavyeHua lo2p2 (pwuc.5).
MNapameTp Tnyck Takxe onpefenaet MaKCMMaJIbHO A0ONYCTUMOE BpemMsA 3arnycka, yepes
KOoTopoe cpaboTaeT 3aluTa OT 3aTAHYTOro nycka (n.2.4.3)

ONA KOPPEKTHOM HACTPOMKM NNABHOrO NycKa AO0XKHA ObiTb HAaCTPOEHa YCTaBKa HO-
MMHaNbHOrO TOKa (Tabaunua 6).

OnAa MmexaHM3MoB C NepeMeHHOM Harpy3Kom ANA HALEKHOrO MArKOro 3amnycka MOX-
HO YCTaHOBWUTb 3HayeHuA loepl=100-150%, a loep2=400-500% wn Tnyck=10-20cek. B cay-
Yyae HexBaTKM Ha4ya/IbHOro MOMeEHTa M 60bLIONM 3a4ePKKN CTapTa yBennuuTb logpl.

lorp2 - e it

1

lorp1

Tnyck/2 : t

PUCyHOK 5 — MnaBHbIM NYCK C HApPACTaHUEM TOKa

2.1.4 BpOCOK TOKa Npu NJ1aBHOM NycKe

l

1,5*ocpl

ITOT peXMM MOXKET UCNO0JIb30BaTbCA COB-
MECTHO C PeXMMOM MNJIaBHOro Nycka C OrpaHu-
YeHMeM MAN pamnoi Toka (n.2.2.3.). B atom pe-
*MMe B Havane nycka B TedyeHne T=0.5 cek npo-
ncxogmt 6pocok Toka B 1.5 pasa Bbiwe TOKa
loep1.

[aHHbIN peXXMm MOXKeT 6biTb MCMO/Ib30BaH
AN NPeofoNieHNA MOMEHTa TpPOoraHuAa (3anuna-
HWA), KOTOPbIM BO3HUKAET NpU AAUTEIbHOM NpPOoCcToe
npueoaa.

Pexxum gencreyet npu SW1.5=0, SW1.6=1.

Tocpl

PUCyHOK 6 — bpocoK ToKa
npu Nycke
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2.1.5 OyHKumAa «OrpaHMYeHme TOKa 2»

MapameTpbl Nycka moryT BbiTb U3MEHeHbl AUCTaHUMOHHO. Mpn Nnogave HanpaxeHuA
Ha BXxoA «MBx», 3anporpaMmMmnpoBaHHOro Ha GyHKUMIo «OrpaHmMyeHne Toka 2», AeUCTBy-
€T TO/IbKO PEeXXMM MJIaBHOro Nycka C orpaHN4YeHnem TOoKa, BeNIMYMHa KOTOPOro 3ajaeTca
pe3snctopom loep2. Ha paboTy B pekume «OrpaHU4eHUe TOKa 2» He BAMAIOT NepeKkto-
yatenn SW1.5 n SW1.6. UameHeHnA napameTpoB MycKka BCTYMNalOT B CUY B MOMEHT Mo-
Aa4M U CHATUA CUrHana ¢ BxoA “MBx”, B TOM YMcie 1 B Nnepuoa 3anycka ABuratens.

MNepekntoyeHre napameTpoB MyCKa MOXKET MCNONb30BaTbCA ANA U3MEHEHUA TeMna
pa3roHa, OCyLLeCTBAEHUA ABYXCTYNEHYATOro NyCcKa, TECTOBOM MPOKPYTKMU ABUraTeENA U T. 4.

2.1.6 MNnaBHbIN OCTAHOB YEPBAYHOIO peayKTopa

B nyckatenax ¢ ¢yHKUMOHanbHOM mogmndumkaumen «lMnaBHbIM OCTAaHOB YEPBAYHOIO
peaykTopa» (0Y) wucnonb3yetca ¢yHKUMA MNNABHOTO OCTaHOBA METOAOM CHUMKEHUA
HanpsakeHua. Mpu CHATUM KOMaHAbl yNpaBAeHMA HaNpPsKeHUe MNAaBHO CHUXKAeTca co
100% po 20% 3a Bpems, 3agaHHOe noTeHUMomeTpom Tocm. [laHHAsa GyHKLMA NO3BONSAET
YCTPaHWUTb yAapbl NPU CHATUM HANPAXKEHUA C NPMBOAA C YEPBAYHbBIM PEAYKTOPOM.
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2.2

MHpguKauma pexkumos paboTbl

2.2.1 HasHayeHue CBETOAMOAHbIX UHONKATOPOB

«loToB» (3eneHbin)

O

O

rOpUT MNOCTOSIHHO NPW NOAAaHHOM CETEBOM HaNpPAXEHUU U UCMPaBHOCTU CXe-
Mbl NOAKNIOYEHUSA;

peako muraet (BblaaeT Ko HencnpaBHOCTU Al) npuM HEMCNPaBHOCTU CXEMbI
noakntovyeHna (0bpbiB ¢pasbl Ha BXOAE MAK BbiXxode nyckaTensd, npobon Tmpu-
CTOPOB, 3HAYUTENbHbIN ANCOaNAHC HanpPAXEHUA Ha BXOAE);
YMCNO-MMMNYNbCHOM MHAMKAUMEN oTobpaXkaeT Koa aBapum npu cpabaTbiBaHUK
3/IEKTPOHHbIX 3aLUMT;

«ABapua» (KpacHbli1)

O
O

ropuT npu cpabaTblBaHNUM 31EKTPOHHbIX 3aLMT.
MUraeT B pexxume MHAMKauMmn uctopmm asapmmn (SW1.9=1) (cm. n.2.5).

«Briepen» (3kenTblin)

O

O
O
O

ropuT NpY BpaLLEHUM ABUraTeNA B NPAMOM HaNpaBAeHUN;
MUraeT BO BPeMA NIABHOrO NycKa ABUraTensa B NPAMOM HanpaB/ieHUU;

4acTo MMUraeT Npu NN1aBHOM OCTAaHOBE;

YMCNO-MMMNYNbCHON MHAMKaUMen oTobparkaeT Kog aBapum npu cpabaTtbiBaHMMU
3NEeKTPOHHbIX 3aLLMUT;

«Hasag» (xentbiin)

O

@)
@)
@)

ropuT NpY BpalLeHMn aBuratens B 06paTHOM HanpaBAeHuUu;

MUTraeT BO BPeMA MJIaBHOrO NyCcKa ABuratenia B 06paTHOM Hanpas/ieHuy;
4acTo MMraeT Npu N1aBHOM OCTAHOBE;

YMUCNO-UMNYNbCHOM MHAMKAUMen oTobparkaeT Ko aBapuun npu cpabatbiBaHUM
3N1EeKTPOHHbIX 3aLLWUT.
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2.2.2 WNHAMKaUMA KOAO0B aBapuii:
OCHOBHbI€e 3aLUTbI:
Koabl aBapunii N0 OCHOBHbIM 3alWMTaM OTOBparkatoTca MHAMKATOPOM «OTOB»

Al 1 1 1 1 1 HENCNPaBHOCTb CXEMbl NOAK/IOYEHNA

A1 I Il 11 0l o6paTHoe yepepoBsaHue das

ey I 1 N 10 neperpes TENJ0BOW MO ABUraTens

A4LLEL  HHED  HHID  BRED makcumanbHO-TOKOBaA 3aWmTa

ASLEIRER  RORED  BHEN 06pbIB Ppasbl/ancbanaHc TOKoB a3

AclIRREN  RRERRD  HRDNND neperpes nyckartens
ASLIRRRNEE  NREORRRER  HRRRNRRD  BHyTpeHHAs owmnbKa
3awmTbl NO neperpyske:

Koabl aBapuii oTobpaxKatorca nHanMKatopamu «Bnepea» mnm «Hasag» B 3aBUCUMMO-
CTM OT HanpaBAEHUA BpaLLEHMA NPy cpabaTbiBaHUKN 3aLLUTDI.

a1 1 | | | npesbllleHne BpeMeHU 3anycKa

201 01 11 01l 0l s3akauuHusaHume npu pabote
a b
B3 m llﬂ]] 111 neperpysKka no ToKy Bo Bpems paboTbl

MNepuopg mexay umnynbcamu B cepum a=0.6 cek. Bpema mexay nocnegHum nm-
Ny/AbCOM NpeAblayLieit cepumn U nepBbiMm UMNYAbCOM HOBOW cepum b=2 cek.
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2.3 OnucaHue GpyHKUMIA 3amUT

2.3.1 O6buwme cBeageHunA:

INEeKTPOHHbIE 3aLWMTbl NyCKATeNs CAYXKAT ANA 3aLUTbl /1eKTpoaBUraTens, NpMBoaa
M CaMOro NyCKaTeNs OT HELWTATHbIX PEXMUMOB PaboTbl, KOTOPblE MOTYT NPUBECTU K BbIXO-
Ay obopynoBaHMA U3 CTPOS AN HenpaBuabHOM paboTe asuratensa (pabota Ha AByx ¢a-
3ax, Henpasu/bHOe YepeaoBaHue ¢as).

Onsa 3ddEeKTUBHOrO MCNOb30BaHMA KOMMNEKCA 3aWMT HeobXxoaMMO MCNOo/b30BaTb
pene «AKk» AN BHEWHeN curHanmsaumun. Pene «AK» MMeeT nepeKknoyatomMii KOHTaKT.
CocTosiHME KOHTAKTOB pesie «AK»» B 3aBMCMMOCTM OT COCTOSAAHWUA MyCKaTeNnsa NpuBeLeHO B
Tabn.7.

Tabauya 7 — CocmosaHue KOHMAKMOB8 pesne «AK»

CocTosHME NVCKATENS CocTtosHMe KOHTaKToB | CocTOAHUE KOHTaTOB
y «AK1»-«AK2» «AK1»-«AK3»

HeT ceTeBOro nutaHua
HepaboTtocnocobHocTb nyckaTtens (oT-

PAa30MKHYTO 3aMKHYTO
cyTcTBue GYHKLMOHUPOBAHUA MUKPO-
KOHTpoANnepa)
PyHKUMOHUpPOBaAHME NycKaTena b6e3

PAa30MKHYTO 3aMKHYTO
owmnboK
CocToAHMe oWnbKu 3aMKHYTO PA30MKHYTO

Mpu cpabaTbiBaHMKN 3NEKTPOHHbDIX 3aLLUT MPOUCXOAMUT:

® MNPUHYAUTENbHOE OTKAOYEHNE ABUraTeIA U UTHOPMUPOBAHME KOMAHA yNpaBaeHUs,

® MHAMKAUMA Koga OWMOKM (MPUYMHBI HEMCNPABHOCTM) B COOTBETCTBUM C M. 2.3.2

® 3aMblKaHWE KOHTAKTOB pene «AK1»-«AK2» Ana BHEWHEN CUTHaAU3aUnm

C6bpoc owmnbKN MOKeT OCyLLLeCTBAATLCA O4HMM U3 cnocobos:

® CHATWE M NOBTOPHAA NOAAYa CeTEeBOro HaNpAXKeHus;

® BK/IIOYEHME U BbIKNOYEHNA MUKponepeKatoyaTena SW1.9 (cm. n.2.5);

e rogaya HanpaxeHusa Ha BxoA «Msx». Oencreyet npn SW1.10=0 n SW1.11=0 (cm.

Tabnuuy 5).

® MOBTOPHAA Nogaya KOMaHpg ynpasneHus «Bn» unm «H3» B Ted. 2 cek. [leAcTByeT

npu SW1.7=1

MocnepHue 3 cnocoba He AelncTBYIOT ANA owmnbKn A4 (cm.n. 2.4.2). Ana owmnbrm A3
K6poc 610KMpyeTca B TeYeHue onpeaeneHHoro sBpemenu (0.5-3 muH).

Cbpoc owmnbKkn A1l NpomMcxoaAnT aBTOMATUUYECKM MPU HAIMUYNM NOAKNHOYEHNSA BCEX
da3 cetTn 1 asuratena, OTCyTCTBUA 3aMblKaHUA TUPUCTOPOB U HANNYUM CUTHANA 3anyCKa.
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2.3.2 OCHOBHbI€e 3aWUTbI:

Al —HeucnpaBHOCTb CXeMbl NOAK/IOYEHUA

Myckatenn “BUCTAPT-P” npu OTCYTCTBMM KOMaHA 3amnycKa OCYLLECTBAAIOT Henpe-
PbIBHbIN KOHTPO/1b UICNPABHOCTU CU/IOBOM CXEMbI MOAKNAOYEHNS B3 NoAaYM HaNPSKEeHUA
Ha ABUraTenb:

e KOHTpOnb NnoakntoueHme Bcex ¢pas cetu
e KoOHTpOnb NnogKkntouyeHna scex pas gsurartena
e KOHTPOAb OTCYTCTBUA NPO6OA TUPUCTOPOB

Mpy1 BbINOJHEHNMN BCEX YCAOBUIA UCNPABHOCTM MHAMKATOP “IOTOB” ropuT HEenpepbIBs-
HO. MpX HEBbINONHEHUM OAHOIO U3 YCNOBUN cBeTOoaMOA «OTOB» BblAaeT KOA Hencnpas-
HocTK Al 6e3 BKAOYEHMA curHana aBapun (MHAMKaTop “ABapus” oTkatoueH). Mpu no-
CTYN/IEHMA CUTHANA 3aMyCKa 3aropaeTca MHAMKATOP «ABapuA» M 3aMbIKalOTCA KOHTAKTbI
«AK1»-«AK2» (pUCYHOK 1).

Cbpoc owmnbkn Al NnpomncxoamuT aBTOMATUYECKM NPU HANMYMM KOMAHAbl 3anycka U
BOCCTAHOBAEHWUM UCMPABHOCTU CUNOBOM CXEMbI NOAKAKYEHMA.

A2- O6paTHOe uepegoBaHue ¢as3

Mpun nogaye ceTeBOro HanpsaXKeHuns ¢ obpaTHbIM YepesoBaHMeM ¢a3 B 3aBUCUMOCTH
OT COCTOAAHUA MUKPONEpPEKIOHaTEeNA BOSMOXHbI [,Ba BapuaHTa COObITUIA:

SW1.4=0:

Mpn nogaye ceTeBOro HanpsAXKeHWa NPoUCXoauT 2 MUraHUA UHAMKaTopa «[0ToBY»,
CUrHanmsumpyrowero o6 obpatHom yepegosaHumn ¢as, Nocae Yero MHAUKATOP ropuT no-
cToAHHO. Mpu 3anycKe ABuratena CUrHaa aBapun He BblAAETCA.

SW1.4=1:

Mpu nogaye HaNpAXeHMA MHAMKATOp «[OTOB» BblAaeT Koa, HeucnpaBHoCcTU A2 bGes
cpabaTtbiBaHMA cCUrHana aBapuu. Mpur NOCTyNNEHUA CMrHANa 3anycKa 3aropaeTca MHAMKa-
TOp «ABapuA» N 3aMbIKalOTCA KOHTaKTbl pene «AK1»-«AK2» (pucyHokK 1).

A3- DneKTpoOHHaA Tena0BaA 3aWuTa ABUraTtensa

B nyckatene peannsoBaHa maTemaTuyecKaa TenaoBaA moaesnb Asuratensa, UMWUTU-
PYIOLW,AA Harpes M OCTbIBaHWE ABUraTtena No AaHHbIM CpeaHEeKBAAPATUYHOIO 3HAYEHMUA
N3MepPAEMOro ToKa, NPONOPLMOHANbHOrO NoTepam B 06MOTKe aBuraTens.

Mpu NpoTEKAHMKN TOKA B ABUraTesnie pacCYMTbIBAETCA YPOBEHb Neperpesa Ten1080M
MOAENN, SKBUBAJNIEHTHLIN MNPEBbLIWEHUID TeMnepaTypbl ABUraTeNnAa Hagh OKpYXKatoLien
cpenomn.

YpoBeHb cpabaTtbiBaHMA TennoBoi 3awmtbl (100%) onpeaensaetcds HOMUHANbHbIM
TOKOM, YCTaHOB/IeHHOro nepekatovatenamm SW2.1-SW2.4. lMpu gantenbHOM NPOTEKAHUN
HOMWHANBLHOIO TOKA YPOBEHb Meperpesa TEM/J0BON MOAENAM ACMMMNTOTMYECKM Npubaun-
¥KaeTca K nopory cpabatbiBaHMa (cm. puc.8).

Mukponepekntoyatenn SW1.1-SW1.3 yctraHaBAMBaAKOT KNacC 3aluuTbl ABUraTens.
Knacc 3awmTbl — 3TO BPpEMA OTKAKOYEHUA «XONO0AHOW» TENI0BOM Mmoaenu asuratensn (B
CeKyHAax) npu NPoTEKaHUN 6-KPATHOTO 3HAYEHUA TOKAa OTHOCUTENIbHO HOMWHANBLHOIO TO-
Ka, YCTaHOBJIeHHOro nepekatovatenamm SW2.1-SW2.4. Knacc 3awmTbl onpegenset Ten-
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JIOBYIO MHepUMIO ABuraTenda. Yem Bbllle KNacc 3almTbl, TeM MmeaeHHee Harpes U OCTbl-
BaHMe TENN0BOM MOLENU ABuraTens.

Mpwn goctuxkeHnn ypoBHA neperpesa 100% owwnbka A3 cpabaTbiBaeT TONbKO nocne
OCTAHOBKM ABUraTtena npu CHATUM KOMaAHAbl ynpasaeHua. Ecan KomaHAa OCTaHOBKU He
NOCTynaeT, TO OTK/AOYEeHNe ABUraTena NPoOUCXoauT Npu AOCTUXKEHUN YPOBHA Neperpesa
105%. 370 peannsoBaHO 1A yCNeLWwHOro 3aBepLlieHna onepaunmn, HanpmMmep B CTaHKax.

Mocne BKAOYEHMA OWMOKKM cOpoc ownbKM BroKkMpyeTca A0 Tex NOP, MOKA YPOBEHb
neperpesa He cHM3UTCA 4o 80%. Bpema 6NOKMPOBKM 3aBUCUT OT Kaacca 3aliunTbl U CO-
ctasnaet ot 0,5 oo 3 MmHyT.

BHMMaHuMe: OcywecTBAATb COpOC OWNOKM A3 OTKAIOYEHUEM HaNPAXKEeHUA He PeKo-
MeHpayeTcsA, T.K. YypOBEHb Neperpesa TeENJ10BO moaenu obHyauTcs.

Mpumepbl XapaKTEPUCTUK OTKAOYEHMA NPUBEAEHbI HA PUCYHKe 8.

Totkn, ¢
1-10
1107 e
1\ \":‘\ “'l-.
A S e
\\": e
100 ‘-'L_“‘_ = - ———
-“L-‘“‘_-‘H\._-“l-‘q‘-_“""!-._ — _-h_-‘m
R
10 H::h““ — - 1
T e — — 2
-H'""'--_,_‘_‘_h_‘-‘_ T 1!
1 9
0.1 )
1 2 3 4 5 6 7 89 l0

l/lHOM, o.e.

PUCYHOK 8 - XapaKTepUCTUKN OTK/IKOYEHUA TENJIOBOM MOZENWN ABUraTeNs
1- knacc 3awmTbl 20 cek (xonoaHas moaens)

2- Knacc 3awmTbl 10 cek (xonoaHas moaensb)

1" - knacc 3awmTbl 20 cek (HarpeTtas mogenb: 80% nopora OTKAYEHUA)
2" - Knacc 3awmTbl 10 ceK (HarpeTaa moaenb: 80% nopora OTKAOUYEHUS)

A4- MaKcMManbHO-TOKOBAA 3alimTa

CpabaTtbiBaeT nNpu npesbllweHnn 10-KpaTHOro HOMMHANbHOIO TOKa, BbICTaBAEHHOIO
6n10Kom nepekntodatenen SW2 mam npum npesbillEHMM MAaKCMMaNbHOIO Npeaena name-
peHua Toka (cm. Tabn.2). 3agepKKa CHATUA MMNYNbCOB ynpaBieHUA He 6onee 2 mc.
C6poc 3alnTbl BO3MOXKEH TO/IbKO CHATUEM M NMOBTOPHOM NoAaYen CeTEBOro HaMNpPsAKEHUS.

A5- O6pbiB ¢a3bi/ancbanaHc Tokos da3

CpabatbiBaeT npu obpbiBe da3bl BO Bpema paboTtbl nam aucbanaHce Tokos ¢pa3 6o-
nee 50%. 3agepKKa oTKAOYEHMA 1-2 Cek.
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A6 - MNeperpes nyckarens.

3awmTa cpabaTtbiBaeT NPU NPEBbIWEHUM TEMMNEPATYPbI BHYTPWU NyCKaTens Bbllle A0-
MYCTUMOFO 3HaYEHMUS.

A8 — BHYTpeHHAA owunbKa.

CpabatbiBaeT npu cbosx nporpamMmmbl MUKPOKOHTPO/IEPA WU NMPU HEUCMPABHOCTMU
HEeKOTOpPbIX Y3/10B NyCKaTeNs.

2.3.3 3awmTbl NO neperpyske

JaHHble 3aWKTbl BbICTYNAOT B KayecTBe 3aluTbl MPMBOAHOIO MEXaHU3Ma U ABUra-
TeNs oT MexaHMYEeCKUX Meperpy3ok npu nycke n paborte asuratena. MHAMKaUMA Koaos
aBapun nHauMKatopamm «Bnepeg» man «Hasag» nossonaeT onpenennTb HanpasaeHue
BpaLeHma npu cpabaTblBaHNUM 3aLMTDI.
b1- npeBblleHNe BpemMmeHMU 3anycka.

Ecav nocne nogaun KomaHAbl 3anycKa ABUratena Cnycra Bpemsa, YCTaHOBAEHHOe pe-
3uctopom TnycKk He BbINONHAETCA YCNOBME OKOHYaHMSA 3anycKka ABuraTtens, To cpabaTobl-
BaeT 3awwmTa b1l.

Mpu nnasHom nycke (SW1.5=0) okoH4YaHWe 3anycka gBuratens onpenenseTcs pery-
NATOPOM TOKa aBToMaTtuuyecku. MNpu 6esygapHom nycke (SW1.5=1) ycnoBnem oKOHYaHUA
NyCKa ABNAETCA CHMMXKeHMe ToKa HMKe 300% IHom.

Ycnosue nposepsaeTca TO/IbKO O4MH pa3 nocsae ucredyeHma spemenun Tnyck. Nocne
3TOro paspewatorca GyHKUMn 3awmTtbl B2 1 B3.

3awmTa b1l curHanmsmnpyetr o 6N10KMPOBKEe poTopa MAKM “3aBUCAHMK” HA NMpoOMeEXKy-
TOYHOM CKOPOCTU MpPU NyCKEe M3-3a NOBbILIEHHOTO MOMEHTA HAarpy3KM UAM HeAOCTAaTOYHO-
ro MOMeHTa ABuratensa nNpu NAaBHOM nycke. [NA UCKAOYEHMA NOXHbIX CpabaTbiBaHM
3aWmTbl pe3nctop TnycK HeobxoAMMO yCTaHaBAMBATb 3aBef0MO 60/blie GaKTUYECKOro
BPeMeHU pasroHa asuratena. Mpu 6e3ygapHOM nycke dpakTMYECKOe BPeEMA pasroHa 3a-
BMCUT TO/IbKO OT MOMEHTA Harpy3Kku, a Npyu NJAaBHOM NyCKe BPeMsA Pa3roHa 3aBUCUT eLle
M OT BE/IMYNHbI OrpaHNYeHns Toka loepl.
b2- 3aknAnHUBaHUe npu pabore

JaHHaa PyHKUMA aKTMBMpYeTCca cnycTa Bpema TrycK nocne 3anycka asuratens. 3a-
WKTa cpabaTbiBaeT Npu 4-KPaTHOM NPEBbLILWEHNUM HOMMUHANIBHOTO TOKa BO BpemsaA paboTbl,
KOTOpOe CBUAETENLCTBYET O MNOJIHOM G/IOKMPOBKE POTOpPa ABMUraTens. 3agepkKa cpaba-
TbiBaHMA 3awmnTbl 0.1 cek.

B3- neperpy3ka no ToKy Bo Bpemsa paboTbl.

[JaHHaa PyHKUMA aKTUBUPYETCA cnycTa Bpema Thyck.nocne 3anycka gsuratens. 3a-
LWUTA NpeagHa3Ha4YeHa oA 3aWnTbl NPUBOLAHOIO MEXaHM3Ma OT Neperpy3ku N0 MOMEHTY
BO BpemsA paboTbl. MMpun nNpeBblleHNM TOKA, YCTaHOBAEHHOTO pe3nctopom lomkn npowuc-
XOOUT OTKNOYEHME ABUraTeNa C Bblgayvyel CUrHana aBapmn. 3agepkka cpabatbiBaHmA 3a-
WwmnThl 1 cek.
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2.4 PeXXum nHgmukauum nctopmm aBapum

TupuctopHble nyckatenn cepun BUCTAPT-P nmetoT aHeproHe3aBUCUMYIO NaMATb, B
KOTOPOM COXPaHAKTCA KoAabl 8 nmocnedHux owwnbok. Mo mepe cpabatbiBaHMA OWMOOK
AYEMKM apXxMBa 3aMOIHAKTCA KOAaMM aBapwuid co caBurom oT 1-i K 8- sverike (B 1-1
AYelKe BCeraa XpaHUTCA Kog, camMomn nocieaHen aBapum).

OnAa nHOMKaAuMM UCTOPUM aBapUM MCMNONb3YHOTCA MUKponepekntovatenn SW1.9,
SW1.1, SW1.2 n SW1.3. lpu BrkatoveHnn nepekntovatena SW1.9 agTomatmyeckm BKAIO-
YaeTcsa peXmMm MHAMKAuUM UCToOpuM aBapuit. MNopsaaKoBbii HOMEpP NOKa3biBAaeMOW aBa-
pUK B apxmBe BblIbMpaeTca C NOMOLLbIO Nnepekntovatenen SW1.1 -

BHUMAHMUE: MNMpu BrknoueHHOM nepekntouvatene SW1.9 nyckatenb He pearupyer
Ha BHeWHUe KomaHpabl Bxogos “Bn”, “H3” n “MBx”. Pexxum nHauKaumm ncropmmn asa-
puii xapaKkTepusyetca MUraHmem UHAUKaTopa “Asapua”.

Tabauya 8 — HasHaueHue nepekawvyameneli SW1.1 - SW1.3 e pexcume uHOUKa-
yuu ucmopuu asapuli

CoctosiHme nepekntovareneu SW1 | MopagKosblii HOmep

1 2 3 aBapuu B apxuse

0 0 0 1 (nocheaHAs cpaboTasLuas aBapus)

0 0 1 2 (npegnocnegHnas)

0 1 0 3

0 1 1 4

1 0 0 5

1 0 1 6

1 1 0 7
8

1 1 1 (+ ouncTka Bcex aBapui yepes
30 cek)

BHUMAHME: Tak Kak nepekntuyatenm SW1.1 - SW1.3 ucnonb3ytorca npu pabore
ANA HAaCTPOMKM KNacca 3awMTbl TENJI0BOA MOAENUN ABUratens, To nepea BKAKYEHUEM
peXXMma MHAMKauMn HeobXxoamMmo 3anOMHUTb MX COCTOSIHME, @ NOC/e BbIK/IKYeHUsA
perxnma MHAUKAL MM BOCCTAHOBUTb UX NPeXKHMUe 3HaYeHUA.

Mpoueaypa MHANKALNM COXPAHEHHbIX aBAPUN:

3aNnoOMHUTb TEKYLLLEE COCTOAHME nepekntodatenen SW1.1 —SW1.3.

Bkntountb nepekntoyatens SW1.9.

BbibpaTb HOMep aBapwumM M3 apxmBa B COOTBETCTBUM C Tab. 8.

HabntogaTe MHANMKALMIO COXPAHEHHOIO KOga aBapuu.

Ecnn B BbIOpaHHOM AYEeMKe NAMATU COXPaHEH KO, aBapun, To MHAMKaTop “Asapua”
MmuraeT, a uHAnKaTopol “fotos”, “Bnepen” wam “Hasan” ymchommnynbCHOM MHAUKaUNEN
oTObparkatoT Koa owmnbku (cm. n. 2.3.2)

b A
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Ecnn B BbIBpaHHOW AYelike OTCYTCTBYET KO, aBapuu (syerka nycras), To MUHAUKATOP
“ABapmn” peaKo MUraeT, a ocTasibHble UHAMKATOPbI BbIK/IHOYEHDI.
5. Ona nHgmkaunm 6onee paHHeEN Unm No3gHen oWwmnbKM HyXKHO BbIbpaTb HOBYHO AYeEn-
Ky nepekntovatenamm SW1.1-SW1.3.
6. [na BbIxoaa U3 peXmMma UHOMKALUUMN HYXKHO BbIKNOUYMUTL NepekntodaTtenb SW1.9 u
BOCCTAHOBMUTb paboyee cocToAHMe nepekatoyatenen SW1.1 —SW1.3.

OuyunCcTKa apXmuBa aBapui

Mocne NpocmoTpa apx1Ba aBapuM MOXKET BO3HMKHYTb HEOOXOAMMOCTb OYUCTKM ap-
XMBa 4NA TOro, 4Tobbl NpM NocneayroWem MPOCMOTpe OTObpaXKanCb TOIbLKO HOBblE
OWNBKMN.

Mpoueaypa O4UCTKN apXMBa aBAPUN:

1. Bkawouuntb nepekntovatenn SW1.1, SW1.2 n SW1.3 (pexmum nHgmkaumm 8- nocnen-
Hen aBapun).

2. BkatouuTtb nepekntovatens SW1.9.

3. Yepes 30 ceKkyHA Npon3oMNaEeT O4YUCTKA apxmnBa aBapuu, o Yyem byaeTt CUrHan3mpoBaTb
KpaTKOBPEeMEeHHOe 3aropaHume BCex CBETOANOA0B.

4. YT106bl YAOCTOBEPUTLCA B NPOBEAEHMN OUYMUCTKU BbIKAOUYUTL Nepekntovatenn SW1.1,
SW1.2 n SW1.3 (pexxum niaukauum 1-i1 nocnegHen aBapum).

5. Ecam ounctka npowusownia ycnewHo, nHamkatop “Asapua” byger muratb. 310 byger
03HauvaTb TO, YTO 1-A M BCe Nocneayowme A4ENKM apXmMBa OYNLLEHDI.

6. Boikntounte SW1.9 u BOCCTAaHOBWUTbH MOOXEHMe nepekntodatenenmn SW1.1, SW1.2,
SW1.3.

Cépoc oWwmnbKuM ¢ ucnonb3oBaHuem nepexkatovyarena SW1.9

Ecan BrkAtounTb Nnepekntoyatenb SW1.9 nocne oTKAOYEHUA ABUraTeNAa C UHANKAUMEN
aBapuu (MHaukatop “ABapua” roput), To Npu BKAoYeHUM SW1.9 npouncxoaut cbpoc Te-
Kywen ownbkm (oTkntoueHme pene “Ak1”-“Ak2”) u nepexopn B peXMM MHAUKALUU UCTO-
pPUM aBapui, KOTOPbIN XapaKTepmn3yeTca MUraHMem nHaMKaTopa “Asapua”.

C6poc OWNBKM M Nepexos B PeXUM MHAMKALMWU UCTOPMM aBapui 3anpeLlaroTcs
TONbKO B CAEAYIOLWNX CNYYaAAX:

1) MocTtoAHHO Npu AencTBMM Koga owmnbkm A4 (MakcMManbHO-TOKOBAA 3alumnTa)

2) BpemeHHO npu AencTeum Koga owmnbku A3 (aneKkTpoHHas TenioBas 3awWwmTa)

3) BpemeHHO npu aencTeum Koga owmnbku A6 (neperpes nyckatens)

B nocnegHux aByx cnydaax cbpoc oWNBKN U Nepexos B peXxum MHAMKALUUM UCTOPUM
aBapuii 6a10KMpyeTCA B TeEYEHME HECKONbKUX MUHYT MOC/e OTKAOYeHMA aBuratena (Bbl-
AEPKKA ANA OCTbIBAHUA ABUraTENA UM NyCKaTena).
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2.5 OnucaHue GpyHKLUIT MHOrOPYHKLMOHANbHOro BXxoga « MBx»

2.5.1 ®yHKuma «Cbpoc aBapumn» (SW1.10=0, SW1.11=0).

Mpw cpabaTbiBaHNKN 3NEKTPOHHDIX 3aLMT, NOAa4Ya HanpAXeHUA Ha BXog, «MBx» npu-
BOAUT K KBUTUPOBAHMIO OWNOKM (Kpome owmnbku A4). Mpu NOCTOAHHOM noaave HanpA-
XeHunAa Ha Bxog, «MBx» Kbpoc owmnbkm ocyuwectenaetca yepes 1 cekyHay nocne cpabatbl-
BaHMA, 33 UCKAOYeHnem ownbok A3 n A6, Kbpoc KoTopbix BaoKMpyeTcA Ha onpeaeneH-
Hoe BpemMs. [lpMmepbl CXeM BKIHOYEHMIN NpUBeAEHbI Ha PUCYHKe 9.

BCT-xxP/xxx-3x

24 0 06y Bn Hs MBx

O} ra" ) Y
N/ \[ ]} N/

S1"Bnepes"

S2"Haszap"

S3"Cbpoc”

e,

BCT-xxP/xxx-0x
BCT-xxP/xxx-2x

Bn1 Bn2 Hs1 Hs2 MBx1 MBx2

) Pl o\ ol
N/ N/ \/ W/

S1"Brnepes"

S2"Haszapn"

Uy S3"C6poc"

PUcyHoK 9 - ®yHKuma «MBx» - «Cobpoc aBapum»

2.5.2 ®yHKyma «Cron (camonoaxsaT)» (SW1.10=0, SW1.11=1)

Mpu BblbOpEe GYHKLUMK, 3aNyCK NPOUCXOAUT NPU KPAaTKOBPEMEHHOM noaaye Hanps-
*KeHUA Ha Bxoapl «Bn» mam «H3» npu Hannumm HanpaxkeHua Ha Bxoae «Msx». OcTaHOB
NPOUCXOAUT KPAaTKOBPEMEHHbIM CHATMEM HanpAXKeHMA Ha Bxoge «Msx». lpumep cxembl
BK/IlOYEHUA npuBeaeH Ha pucyHke 10.
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BCT-xxP/xxx-3x

+24 0 O6w Bn Hs MBx

o S

)
\/ \[ ]J </ \/

S1"Bnepeg"

BCT-xxP/xxx-0x
BCT-xxP/xxx-2x

Bn1 Bn2 Hs1 Hs2 MBx1 MBx2

) ) o\ )
\/ N/ W/ W/

S1"Bnepen

S2"Haszapn"

Uy S3"Cron"

PucyHoK 10 - ®yHKumna «MBx» - «Cton (camonoaxsaT)»
2.5.3 ®yHKyma «OrpaHMyeHme ToKa 2» (SW1.10=1, SW1.11=0).

Mpw Nnogaye HaNpAXKeHUs Ha BXod « MBX» NPOUCXOAMUT NEPEK/IOYEHUE PEXKMMA NYyC-
Ka Ha pexxum «OrpaHuyeHne ToKa 2». B aTom peskume npu nycke AencTByeT TO/IbKO pe-
MM NNAaBHOIO MyCcKa C TOKOOrpaHUYeHMeM, Be/IMYMHA KOTOPOro 3a43eTcaA PesncTopom
lo2p2. Mpu CHATUM HaNPAKEHUA ¢ BXxoda « MBX» NapamMeTpbl MycKa onpeaenatTcs pesu-
ctopom loepl, a TakKe nepekntodatenamm SW1.5 n SW1.6. (cm. n.2.2.5)

2.5.4 ®yHKuma «3anpet» (SW1.10=1, SW1.11=1)
Mpwn OTCYTCTBUM HaNpPAXKeHMs Ha Bxoae «MBx» 3anyck asuratensa 6nokupyetca. CHs-

TUe HanpsaKeHus Ha Bxoae «MBx» BO Bpems paboTbl ABUraTens NPUBOAUT K CHATUIO
HanpAXeHuMA Cc ABMraTena n OCTAaHOBKe Ha Bbibere.
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3 WUCMNOJIb3OBAHUE MO HASHAYEHUIO

3.1 dKcnayaTauuoHHble orpaHU4YeHusn

3.1.1 He gonycKaeTcs MCNONb30BaTb NyCKaTeb AN1A KOMMYTaUUKW ABUratenem ¢
MYCKOBbIMW TOKAMM CBbILLE YKa3aHHbIX B Tabanuye 2.

3.1.2 Mpw npeBbiweHNM TeEMNepPaTYPbl BO3A4yXa OKpYKatoulen cpeapl Bbiwe 40°C
A0NYCTUMbIN KOMMYTALLMOHHbIMA TOK NYCKATeIA CHUMXKAETCA IMHENHO B COOTBETCTBUM C
rpadpmKom, NnpnBeaeHHbIM Ha PUCYHKe 12.

3.1.3 T[lapameTpbl C€TU N CUTHANOB YNpPaBAEeHUA 401XKHbl COOTBETCTBOBATb MAPKK-
pOBKe nycKatens.

3.1.4 [na 3awmTbl NyCcKaTena oT KOPOTKUX 3aMblKaHM HeobxoANMMO NogasaTb
HanpAXeHue Ha ceTeBble KIeMMbl NyCcKaTenAa yepes MHAMBUAYa bHble NPeaoXpPaHUTeNu
WM ABTOMATUYECKMI BbIKAKOYATENb. YCTAaBKA TOKA MAaKCMMAIbHOMO pacuenmtensa aBTo-
MATUYECKOro BbIKAOYATeNA He A0/IKHA NPeBbIWwaTh A0NYCTUMOro 3Ha4yeHUA TOKa KOpOoT-
KOro 3aMblKaHWA, YKa3aHHOro B Tabaunuye 2. B cnyyae urHopmpoBaHua TpebosaHUi no
3alLMUTe NycKaTena NPoM3BOANTE b OCTAaBAAET 3a COOOM NPaBO OTKA3a B rapaHTUMHOM
pemoHTe.

3.1.5 MycKaTenb He npeAHa3Ha4YeH Aas UCMNOJIb30BaHMA B CMCTeMax He3onacHoCTH
N }n3HeobecneyeHus, He OTHOCUTCA K B3pbiBobe3onacHomy 1 nckpobesonacHomy 060-
PYL0BaAHUIO.

3.1.6 Ecnu HemcnpaBHOCTb NycKaTena nnm cpabaTbiBaHME 3aWUTHBIX GYHKUUMA
MOXKET NPUBECTU K 3HAYUTE/IbHbIM NOTEPAM NN HEFATUBHbLIM NOCNEACTBMAM Heobxoaun-
MO UCKNOYUYUTb UIU MUHUMU3NPOBATL UX C NOMOLLLbIO AOMNOJ/IHUTENIbHOMO 3aLLUTHOIO U
(nnn) pesepBHOro o6opyn0BaHMA, @ TaKKe A0/MKHO ObITb NPeayCMOTPEHO ONepaTUBHOE
obHapyKeHne N ycTpaHeHMe HencnpaBHOCTM (Nepe3anyck owmnbKKM, 3ameHa nyckaTena us
3UM naun Ha cTaHAAPTHLIN MarHUTHbIM NyCcKaTe b, Nepexos, Ha pe3epBHoe obopyaoBaHme
nap.).

3.1.7 Ecnu B npouecce akcnayaTaummn nyckatensa BO3HUKAKOT NOBTOpAtoLWmeca
cpabaTbiBaHMA PYHKLUMIM 3aLLUTHOTO OTKAOYEHUSA, TO HEOBXO0AMMO NpeanpPUHATL Mepbl
ONA yCTpaHeHUA cpabaTbiBaHUA 3aLWMT, @ NPU HEBO3MOXHOCTM YCTPAHEHUA CBA3ATLCA C
npou3BOAUTENEM ANA KOHCYNbTaunn. MHOIroKpaTHOE MTHOPUPOBAHME NPUYNH M cOpOC
OLWNBOK NycKaTens ABNAETCA NOBOAOM A4 OTKa3a B rapaHTUM.

3.1.8 TlyckaTenun umeroT BCTPOEHHbIM TEPMOAATYUK ANA 3aLLNTbI MyCKaTena oT ne-
perpesa 1 Npu pasmeLLeHnM rpynnbl nyckatenen B wWKady Heobxoanmo obecneunTtsb Tpe-
B6yembi TEMNEPATYPHbIN PEXUM ANA UCKAKOYEHMNA OAHOBPEMEHHDbIX cpabaTbiBaHWUM 3a-
LLNT.

3.1.9 He ponyckaeTca Ucnosib3oBaHMe Nyckatensa B NOMeLLEeHMAX C Ha/InYnem To-
KONpPOBOAALLEN NbINN.

3.1.10 Npwu npoBepKe CONPOTUBNAEHNA N30ALUN BHELLHMX Lenen Heobxoammo oT-
KKOYUTb UX OT NyCKaTens.

ver. 1.10/05.2020 29



3.2 MoarotoBKa nycKatenAa K UCNONb30BaHUIO

3.2.1 PacnakoBaTb nyckaTtenb. MMpon3BecTy ero BHELWHUN OCMOTpP, obpallas
BHMMAHME Ha OTCYTCTBME MEXAHMYECKNX NOBPEXAEHMUN KOPNYCa U K1EMHUKOB.

3.2.2 Tpu HaNYUM MEXAHMYECKUX NOBPEKAEHNIN KOpnyca (BMATUH, TPELLMH, Cle-
0B KOPPO3uKn 1 apyrnx aedeKkTos) nyckatenb cieayeT cunTaTb HeMCNpaBHbIM. [anb-
HeMwen NPOBEPKE N BKAKOUYEHUIO B CETb TAKOM NyCKaTe b HE NOANENMUT.

3.2.3 [lpn BHeECeHuU nyckaTena c Mopo3a B Tensioe NnomMelleHmne OCTaBUTb NyCcKa-
Te/Ib B 3aBOACKOWN YyNaKoOBKe B NnomeleHnn Ha 8-10 yacoB a4na Toro, 4tobbl NyckaTesb no-
CTeNeHHO NPUHAN TeMnepaTypy OKpyKatoLLero Bo3ayxa.

3.2.4 OTKUHYTb KPbILWKY C OPraHoB yrnpaBaeHMnA nyckaTena. YCTaHOBUTb PYYKU ne-
PEMEHHbIX PE3UCTOPOB N NepPeEKNOYATENEN B COOTBETCTBUM C TPeDyeMbIM peXXxMmom pa-
60Tbl, PyKOBOACTBYACb YKa3aHMAMM pa3aena 2. 3aKpbiTb KPbILLKY.

3.3 MUcnonb3oBaHue nyckatena

3.3.1 3aKpenuTte nycKkaTte/b Ha BEPTUKAJIbHOM NOBEPXHOCTM C MOMOLLbIO KpernexK-
HbIX 60NTOB.

3.3.2 [loacoegnHUTe 3a3eMNAKOLWMIN NPOBOAHMNK K BONTY 3a3eMNeHns Ha Kopnyce
nyckartens.

3.3.3 Yb6epguTtecb B OTCYTCTBUM HANPAKEHUA B NUTAIOLLEN CETU U LenAX ynpas/e-
HUA.

3.3.4 TllopcoepmHuTe NycKaTesb K CeTU, ABUraTeNto 1 ynpasaatowmm uenam. Lenn
yNpaBAeHUA AOKHbI NPOKNAAbIBAaTbCA OTAE/bHO OT CUNOBbLIX LEenen.

3.3.5 TopgakiTe HanpAXeHMe Ha nyckaTenb. MNpu MCNPaBHOCTU CXEMbI NOAKALOYE-
HMA AO/KEH 3aropeTbCca MHAMKATOpP «0TOB».

B cnyuae, ecnm nHamnkaTop «loToB» nHAMUMpPYeT Kog aBapum Al (cm. n.2.3)
NPOBEPUTb OTCYTCTBUE 3HAUNTEIbHOIO AncbanaHca HanpaXeHUN, oTcyTcTBue obpbiBa
Kabena asuratena nnm npoboa TMPUCTOPOB NycKaTens.

B cnyyae, echm uHankatop «foToB» muUraet 2 pasa Npu nogaye nuTaHma nam
NHANLMpPYeET Kog aBapumn A2 (cm. n.2.3), To 3TO cBMAETENbCTBYET 06 06paTHOM Yepeno-
BaHMM $a3 HanpsaxeHna. ChegyeT N3IMeHUTb NOAKAOUYEHUE ABYX Nt0ObIX a3 Ha Bxoae
nyckartens.

3.3.6 YbepguTechb, UTO ABUraTe b BPaALLAETCA B KMPAMOM» U B «0BpaTHOM»
HaNpPaBAEHUM B COOTBETCTBMM C CUTHANAMM YNPABAEHUA, NPU 3TOM 3aropatoTca MHAMKA-
Topbl «Bnepen», «Hazaa» B cOOTBETCTBMM C onMcaHMem paboTbl B nogpasgene 1.3.
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4 TEXHUYECKOE OBCNYXKUBAHUE U PEMOHT

3anpewaetca! MpoussoguTb TexHUUYecKoe o06CayKuBaHME NycKaTena Npu NoAaH-
HOM HanpAXKeHuUu.

4.1 O6wme yKasaHuA

4.1.1 TexHu4yeckoe obcnyxKuMBaHMe NycKaTena NPON3BOANTb HE peXxe O4HOro pasa
B roa.

4.1.2 K TexHunyeckomy obCnyKMBaHUKO AOMNYCKAOTCA NLA, MMeloWwmMe cneumab-
HYIO MOArOTOBKY M AONYCK K 3KCNayaTauuu snekTpoyctaHoBoK o 1000B, mn3ayumswme
HacToALlee pyKOBOACTBO NO 3KCN/yaTauuu.

4.2 Mepbl 6e3onacHocTH

OnacHo! Mpu nogaye HanpaAXKeHUA Ha NyCKaTeslb HA K1eMMax ABUratens npucyTcTey-
eT onacHoe HanpsaXeHue! Bce paboTbl ¢ Harpy3kou NponsBoOAUTb NPU CHATOM HanpsA-
*KeHuu ¢ nyckarens!

4.2.1 Mpu pabote c nyckaTenem cneayet pykosoactsoBatbca MOCT 12.3.019
«lMpaBnna TeXHMYECKOM IKCN/IyaTalUnmM YCTAaHOBOK NoTpebuteneit», a Takxe «MexoTpac-
NIeBbIMW MPaBUAAMKU MO OXPaHe TPyAa NpU 3KCNayaTaumm aneKkTpoyctaHoBok» MNOT PM-
016-2001.

4.2.2 TMpwn aKkcnayaTaunm nyckatenb AoaxeH bbiTb 3a3emieH NOCpeaCcTBOM 3a3eM-
NAKOLWEro NPoBOAHMKA NOACOEANHEHHOIO K LWNWAbKE 33a3eMNIeHUA, PACNONOKEHHOM Ha
Kopnyce nyckaTtens.

4.2.3 He ponyckaeTtca paboTa nyckaTena co CHATOM KPbILWKOM.

4.2.4 Bce paboTbl NO MOHTaXy MycKaTenAa NPomM3BOAUTb NPU MOAHOCTbI CHATOM
HanpAXeHUn nuTaHuA. MNpu 3TOM HeobXoAMMO BbINOAHUTbL MEPONPUATMA MO NpenoT-
BPALLEHWNIO OLUMOBOYHOM NOAAUYM HAMNPAKEHMA HA NYCKATEeNb.

4.3 MopAaaoK TeEXHMUYECKOro 06cny}KMBaHuUA

4.3.1 TexHu4yeckoe ob6cnyKMBaHWE NPOBOAUTCA HE pPeXKe O4HOro pasa B rog.
4.3.2 PaboTbl, NpON3BOANMbIE B XO4€ TEXHUYECKOrO 0OCNYKMUBAHUA:

® KOHTPO/Ib KpPenjeHUA nyckaTens;

® KOHTPO/b 3/IEKTPUYECKUX COEANHEHUN;

® yAa/seHMe NbIAU U FTPA3M C KNIEMHUKOB;

® yJaneHue NblAN U rPsa3M C NOBEPXHOCTU PaAnaTopa M KOXyxa nyckaTens;

® poBepKa CONpPOTMBAEHMA n3onauum no n. 3.2.4. Nposepka Npon3BoAMUTCA NPU OT-
KNHOYEHUM OT NyCKATeNsA CUIOBbLIX, YNPABAAIOLWMX U CUTHANbHbIX LLenen.
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4.3.3 TMpu npoBeAeHNM BHELLHEro OCMOTPa He AOXKHO bbiTb ocnabneHusa Kpe-
NeXHbIX BUHTOB NMycKkaTens, ocnabneHnsa u NoAropaHMA KOHTAKTOB KNEMMHbIX CoenHe-

HUMN.

4.4

Bo3moOXKHble HEMCNPABHOCTU U MeTOAbl UX YCTPaHEHUA

4.4.1 Tpu noUCKe HEUCNPABHOCTEN B NEPBYIO oYepeab NPOBEPbTE HAANUMNE
HanNpPAXeHUA CeTU N Hainyme CUrHasIoB yrnpasaeHUa, COOTBETCTBUE UX MAPKMPOBKE Ha
nyckatene. [poBepbTe HALEKHOCTb NOACOEANHEHUA ABUrATENA U LLEeNeN yNpaBaeHuUA.
MpoBepbTe COOTBETCTBUE YCTAHOBEHHbIX PEXMMOB PaboTbl NyckaTena pakTUYecKkMm

pexnmam npmneoaa.

4.4.2 Tpn NnOUCKe HENMCNPABHOCTEN PYKOBOACTBYMTECH COCTOSAHUEM CBETOAMOL-

HbIX MHAMKATOPOB «[0TOBY», «ABapua», «Bnepeay, «Hasaa» u yKasaHUAMU Nogpasaenos

2.3 1 2.4 HacToALWLEro pyKOBOACTBA NO 3KCN/IyaTauum, a Takxe Tabamubi 10.

Tabauya 10 HeucnpasHocmu u mMemoObl ux yCmpaHeHus

NMpu3sHaku
(cm.n.2.3,2.4))

MpuuunHa

Cnocobbl ycTpaHeHusn

[Buratenb He 3anyc-
KaeTcA npu nopaye
KOMaHA, 3anycKa, NH-
AnKaTop «ABapua» He
ropur.

-AEeNCTBYET CUTHAN Ha BXO-
ae «MBx», 3anpeLuatowmim
BK/IlOYEHME

-NpoBepuTb PyHKLNIO BXOAA
«MBx» (nepekntoyaTenm
SW1.10, SW1.11) n cooTBeT-
cTeytowee PyHKLUM COCTOAHME
Bxoaa «MBx»

NHaunkaTop “Asapus”
Mmuraet

-BKk/itoueH pexxnm nHamKa-
U1K UcTopmm owmnbok
(BKNtOYEH NepekntovaTenb
SW1.9)

-BbIKNIOUYNTL NepekatoYaTenb
SW1.9

MwuraHme nHaukaTopa
«loToB»

_m_xl

(kop aBapum Al)

- 06pbIB Ppa3bl Ha BXoae
WA BbIXoAe NycKaTens;
-3Ha4YUTENbHbIN AncbanaHc
CEeTEBOro HaNpPsAMKeHus;
-npobon TnpucTopa

-NPOBEPUTb NCNPABHOCTb NOA-
KNHOYEHUI;

-U3MepUTb HanpsKeHue B Ppa-
3ax;

-U3MEpPUTb CONPOTUBJIEHUNE TU-
PUCTOPOB Ha Hannymne npobos
(Mpum.)

MwuraHune nHgmMKaTopa
«loToB»

_I‘JR_XZ

(kop aBapum A2)

-obpaTHOE YepeaoBaHue
¢da3 ceTeBOro HanpAXeHus

-NOMEHATb MecTamm Nobble
ABe BXoAHble ¢asbl

MwuraHue MHOWUKATOpPA
«loToB»

_m_x3

(kopn aBapum A3)

-BbICOKanA 4YacToTa BKAOYe-
HUI;
-NOBbILWEHHbIN TOK ABUra-
Tens;
-HenpaBUIbHO HAaCTPOEHbI

-YMEHbLNTb YaCTOTy BK/KOYe-
HUI;

-yCTPaHUTb NeperpysKy asura-
Tens;

-yCTaHOBUTb HOMWHANbHbIN TOK
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napameTpbl TENJIOBON MO-
aenn n (UnnM) HomuHaNb-
HbI TOK;

-3aTAHYTbIM NYCK U3-33 HU3-
KOro OrpaHM4YeHus TOKa;

M NapameTpbl TENI0BON MoAe-
I cornacHo noapasgeny 2.1;
-yBE/INYUTb OrPaHMYEHNE TOKA
AN BKAOYNTb pPeXMM Bpocka
TOKa nan 6e3yaapHoOro nycka
COrniacHo nogpasgenam 2.1,
2.2

MwuraHue MHOWUKATOpPA
«loToB»

_m_xll

(koa aBapuu A4)

-NpeBblWeHNe NpeaenbHo-
ro TOKa Harpysku (KopoTtKoe
3aMblKaHWe, 3aMblKaHWe Ha
3eM/110 U T.4.);
-HenpaBW/ibHan HaCTPOMKa
HOMWHA/IbHOIO TOKa

-yCTPAHUTb NPUYNHY 3aMblKa-
HUA;

-HACTPOUTb HOMUHANbHbIN TOK
cornacHo n.2.1.3.

MwuraHune nHgmMKatopa
«lfoTtoB»

{K‘xs

(kop aBapum A5)

-06pbIB Pasbl Ha BXoae Man
BbIXxO4e BO Bpema paboTbl;
-ancbanaHc TokoB $a3>50%

-NPOBEPUTb NCNPABHOCTb NoA-
K/IIOYEHUN;

-U3MEepUTb HanpsKeHue B Ppa-
3ax;

-U3MepPUTb CONPOTUB/IEHNE
obMoTOK aBUraTena

MwuraHune nHgmMKaTopa
«loToB»

_m_x6

(koa aBapum Ab6)

-neperpes nyckatens us-3a
BbICOKOM OKpYKaloLLeWn
TemnepaTypbl, HapyLeHns
YCNOBUIN OXNaXKAEHUA UIN
AANTeNbHOM PaboTbl € no-
BbILLEHHbIMW TOKaMMU

-06ecneynTb yCI0BMA OKPYKa-
lOLLLEero Bo3ayxa M HarpysKu co-
rnacHo Tabnamue 1 v pucyHky 12

MwuraHne nHaukaTopa
«loToB»

_;‘JR_XS

(koa aBapum A8)

-BHYTPEHHSAA OLWNOKa M3-3a
c605 Nporpammbl MUKPO-
KOHTpoAepa
-HeMUCcnpPaBHOCTb NycKaTena

-NPoOBEpPUTb HaZEKHOCTb 3a-
3eMNeHus;

-Y4aNNTb NycKaTenb OT UCTOM-
HUKOB KOMMYTALIMOHHbIX MO-
MeX (MarHUTHble NyckaTenu,
KOHTaKTOpbI).

-CBA3aTbCA C NPOU3BOAUTENEM;

MwuraHue nHamnkKaTopa
«Bnepea» nnu
«Hasag»

_m_xl

(kop aBapum b1)

-ABUraTeNb He 3anycKaeTca
M3-3a NOBbILIEHHOI0 MO-
MEHTA Harpysku (13-3a He-
MCNPaBHOCTM NOALWNMNHU-
KOB MW 3aK/IMHMBAHUA);
-HenpaBU/IbHO HAaCTPOEHbI
napameTpbl Tnyck v (nnn)
loep1 (lo2p2)

-YCTPaHUTb MexaHU4YecKkue He-
MCNPaBHOCTY;

-HacTpouTb NapameTpbl TRycK
nloepl (loep2) (cm. n. 2.4.3
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MwuraHune nHANKaTopa | -3aK/IMHMBAHWe ABUraTena | -yCTPaHWUTb MeXaHUYecKne He-
«Bnepeg» nam BO BpemsA paboTbl MCNPaBHOCTU
«Ha3zag»

{K‘xz

(kop, aBapumn B2)

MuraHue MHAMKATOPA | -NeperpysKka ABUraTena no | -BbIACHUTb NPUYNHY Neperpys-

«Bnepea» nnu TOKY (I> lomkn); Ku;

«Hazag» -HEeNnpaBUAbHAA HAaCTPOMKA | -HAaCTPOUTb NAPaMETpPbI CO-

—Iﬁ— 3 napametpa lomka van HO- | rnacHo noapasgeny 2.1 u
MWHAIbHOIO TOKA n.2.4.3

(kop, aBapum B3)

lpumeyaHue: ConpoTnuBneHME TUPUCTOPOB U3MepaeTca mexxay knemmamm An Al, Bu
B1,CwunCl,BuCl, CuB1lcnomoublo ommeTpa Npu HanpaxeHun He 6onee 100 B nocto-
AHHOrO TOKa. BennuunHa conpoTnsneHua AoaKHa bbiTb He meHee 1 MOM.
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5 XPAHEHUE U TPAHCMNOPTUPOBAHMUE

YcnoBuA XpaHeHWUs nycKaTena A0/XKHbl cooTBeTcTBOBaTb TpeboBaHuam [OCT
15150-69.

lyckaTenu B WTATHOM YNaKOBKE TPAHCMNOPTUPYHOTCA BCEMU BUAAMMU TPAHCNOPTA B
COOTBETCTBUM C MPaBMIaMMU NEPEBO3KU TPY30B, AEMUCTBYIOLWMMM HA COOTBETCTBYHOLLEM
BUAE TpaHCcnopTa.

6 KOMIMANEKTHOCTb

B KOMNNEeKT nycKkaTtena BXxo4Ar:

* nyckatenb BCT-xxP/380-xx 1wrT.
* nacnopt 1w,
* PYKOBOACTBO NO 3KCM/IyaTaLum
BEM/K.648600.004 P3 1wT
* ynakoBKa 1w,
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6)

PucyHok 15 — KnemmHUK ynpasneHuma
a) BCT-xxP/380-0x, BCT-xxP/380-2x
6) BCT-xxP/380-3x
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O6uecTBO ¢ OrpaHU4EeHHOWU OTBETCTBEHHOCTbIO
HayuHo-npoussoacTeeHHasa pupma «BUTEK»

3neKTpOTEXHMHECKMﬁ otTaen

Poccusn, 620041, r. EkaTepuHbypr,
yn. KucnopogHas, 8

TenedoH: (343) 298-00-65,
dakc: (343) 298-00-65
E-mail: info@bitek-e.ru

Web: www.bitek-e.ru
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