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HacroAauwiee pyKoBoACTBO MO 3KCNAyaTaumu npeaHasHavyeHo ANA U3yyeHUA BO3-
MOKHOCTEN M TpeboBaHMM NO 3KCMyaTauMu peBepCUBHbIX YCTPOMCTB NAAaBHOrO MyCKa,
TOPMOXKEHMA U 3aWmnTbl cepumn «BUCTAPT-P» (B ganbHenwemM — NycKaTenn) u CoaepKut
MX OMNUCAHME, TEXHUYECKME XAPAKTEPUCTUKU U [pyrue cBeneHus, Heobxogumble Ons
NPaBUIbHOM 3KCNyaTauUmM, TPAHCMOPTUPOBAHMA U XpPaHEHUA nyckaTenen « BUCTAPT-P».

BHUMAHMUE!
K paboTe c nyckatensimu AonycKaloTcs LA, MMetloLLne A0MNYCK K 3KCnayaTaumnm
3NEKTPOYCTAHOBOK M U3y4MBLUME HACTOSALLEE PYKOBOACTBO NO 3KCMAyaTauuu.

Mepepn BKAOYEHNEM MYyCKaTeNsA HEOBXOAMMO M3YUYMUTb HACTOALLLEE PYKOBOACTBO NO
3KCnAyaTauuu.

MpaBuabHas K HagexHasa paboTa nyckatens obecneynBaeTcs He TONIbKO KayecTBOM
N30enns, Ho 1 cobntoAeHNEM YCI0BUIN SKCMTyaTaLMn U PEXKMMOB PaboTbl, a TaKKe Apy-
rMX TPebOoBaHWNI N OrPaHUUYEHNI, N3/TOXKEHHDBIX B HACTOALLLEM PYKOBOACTBE MO 3KCNAyaTa-
uuun. B cnyyae, ecnm Heobxoammasa MHGOPMaLMA UK XaPaKTEPUCTUKN OTCYTCTBYIOT, UK
€CTb COMHEHWSA B MPaBUAbHOCTU MOHUMAHUA MHPOPMaALMN, HEOBXOAMMO CBSA3ATLCA C
npounsBoAnTENEM AN KOHCYNbTauMW.
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1 ONMUCAHUE U PABOTA

1.1 Ha3HaueHMe

1.1.1 YcTpoicTBa NNaBHOrO NycKa, TOPMOMKEHMA U 3aWmTbl cepun «buCTAPT-P» (B
AaNnbHenWem nyckamesns) — 3TO MHOToQyHKUMOHaNbHbIE TUPUCTOPHbIE MyCKaTenn C
MWKPOMNPOLLECCOPHbIM YNpaBaeHUeM, NpeaHa3HaA4YeHHble 41A N1aBHOro nan 6esygapHo-
ro nNycKa, pesepca, ANMHAMNYECKOro TOPMOXKEHUA NOCTOAHHbIM TOKOM U 3aWMUTbl Tpex-
$a3HbIX AaCUHXPOHHDbIX ABUraTeENEN.

1.1.2 HacToAwee pyKoBOACTBO NO 3KCNAyaTauumM pacnpoCcTpaHAETCA Ha Moaenm
BCT-2P, BCT-6P, BCT-12P n BCT-16P ¢ ¢pyHKUMeEN «ABTOpeBeEpPC NP Neperpyske», npea-
Ha3HAYeHHbIX ANA ynpasaeHua gpobunkamm u wpegepamu. MHdopmaumio o gpyrmx
GYHKUMOHANbHbIX MoguduKaumnax cepmmn «bUCTAPT-P» MOXKHO NONy4nTb HA cCanTe Npo-
nssoantena http://bitek-e.ru/bistart.htm.

1.1.3 CrpyKTypa yc/n0BHOro o603HayeHus:

BCT- xx P/380 — x 04

| | dyHKumoHanbHaa moandukauma

| 04- c dyHKuMelt «ABTOpeBEpC Npu Neperpyske»

|
|
|
| | curnan ynpasnenus:
|
|
|
|
|

0 - 180..400VAC/VDC;
2- 15..50VAC/VDC
3 — BCTPOEHHbIN UCTOYHMK 24B nnun 15..50 VDC;

HanpsaxeHue cetn: ~3x380B

P -peBepcuBHbLIN

HOMMWHANbHbLIN TOK NyckaTtena: 2, 6,12, 16 A

Mprmep 3anmMcu nyckatena peBepCUBHOro, HA HOMMHANbHbLIA TOK 12 A 1 HanpsAxe-
Hue cetn ~380B c curHanom ynpasnenua 24B, c ¢yHKumen “PeBepc npu neperpyske” co
cTeneHbio 3awmnTbl 060104KM IP20:

BCT-12P/380-304 BM/AK.648600.002TY
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1.2 TexHU4Yyeckne XxapaKTepucTuKu

1.2.1 Bua KnnmaTtmyeckoro ncnoaHeHua nyckatenen YX/13.1 no OCT 15150-69.

1.2.2 llyckaTenb npeaHasHavyeH ANA SKCMyaTauum B 3aKPbITbIX NOMELLLEHUAX KaTe-
ropmu pasmew,eHma 3 no NOCT 15150-69.

1.2.3 MycKaTenu AoNyCKatoT 3KCN/yaTaLMIo B YC/IOBMAX, OTOBOPEHHbIX B Tabaunue 1.

1.2.4 OCHOBHble TEXHUYECKNE XapPaKTEPUCTUKM MyCKaTener npmseeseHol B Tabanye

2.
Tabauya 1 — Ycnosua skcnayamayuu
Mapametp 3HayeHue
1. TemnepaTtypa oKpyxatowen cpeapl™, °C oT muHyc 10 go natoc 60**

2. OTHOCUTeNbHAA BAAXHOCTb nNpu +25°C u
6onee HU3KUX TemnepaTypax 6e3 obpasosa-

HMS KOHAEeHcaTa, He bonee % 98

3. AmMnanTtyaa Bmbpauun yactotbl 5..35 Ty,

MM, He bonee 0,35

4. AtmocdepHoe gasneHue, Klla ot 84 po 106

* Mpu pasmelyeHum B WKady NpMHUMaETCA TemnepaTypa BHYTPM WKada.
** Cm. TaKKe pUCyHoK 12 .

Tabauya 2 — TexHUYeCKUe XapaKmepucmuKku
Mopaenb BCT-2P BCT-6P BCT-12P BCT-16P
1.HomunHanbHOE HanpAXeHune ceTn ya-
cTtotbl 50y B 3aBMCMMOCTM OT UCMO-
HeHunAa, B

BCT-xxP/380-xx 3x380 +10% /-15%
2. KommyTrpyembi TOK aBuratens
npu NMB=100%, A He 6onee:
3. KommyTnpyembin TOK asuratens
npu MNB=40% 1 4acToTe BKAOYEHUN [0 2,5 6,5 16* 22%*
250 BKn1/uac, A He bonee:
4. KommyTUpyemblii TOK ABUraTens
npu MNB=25% 1 4actoTe BKAOYEHUN [0 2,5 6,5 16* 22%*
630 Bkn/yac, A He bonee:
5. Op1MeHTUpoBOYHAA MOLLHOCTb NoA-

KNto4aemoro asurartens, KBT,
ana moaudukaumm 3x380 B
ana moaudukaumm 3x220 B

6. MaKcumanbHbIN NYCKOBOW TOK ABU-
ratena B teyeHue 3 cek, A

2,5 6,5 12* 16*

0,1..0,7 0,4..2,2 1,5..7,5 3,0..11,0
0,1..0,4 0,3..1,3 1,0..4,5 2,0..6,5

20 60 90 100
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7. MaKcumanbHbIN NYCKOBOWM TOK B Te-
yeHue 20 cek, A

20 55 55 62

8. MaKkcmmanbHaa amnanTyaa TOKa Ko-
POTKOro 3amblKaHuA B TedeHune 10 mc,
A

500 500 500 500

9. MaKcMMmanbHbIl npeaen UsmepeHus
TOKa (aencreytouiee 3HadyeHue), A

19,5 66,5 133 133

10. Tennosble notepu (NpM HOMM-
Ha/IbHOM TOKe nyckatena u MB=100%),
BT

11 25 47 63

11. TOK yTeYKM CUJIOBbIX Katoven npwm
OTCYTCTBUM CUTHANA ynpasaeHua, mMA,
He bonee

12. 3apepKKa BKAKOYEHUA NpU Nogaye
CUrHana ynpasaeHus, Mc, He bonee

50

13. 3apeprKKa OTKIHOYEHUA NPU CHATUN
CUrHana ynpasaeHusa, mc, He bonee

30

14. PasHuua mexagy AANTeNbHOCTbIO
CUrHana ynpasneHmnA n 4INTeNIbHOCTbIO
oTpaboTKM, Mc, He bonee

30

15.®opmupoBaHMe naysbl Mexay pe-
BEPCUBHLIMM BK/IIOYEHUAMMU, MC, He
MeHee

50

16. inana3oH ceyeHnAa noacoeanNHEH-
HbIX NPOBOAHMKOB , MM?
(OAHOXMNbHbIA/MHOTOXUNbHbIN)
CUNOBbIE LEenu:

Lenu ynpaBieHMA N CUrHan3aunu:

2,5-16 /2,5-10
0,08-2,5/0,25-1,5

17. Anana3oH HanpaXKeHna anAa auc-
KpeTHbIx Bxogos “Bn”, “H3”, “MBx”, B
ans BCT-xxP/xxx-30/,

-BK/IIOYEHME

-OTK/Il04YEHME

ana BCT-xxP/xxx-20/,

-BK/IlOYEHME

-OTK/Il0YEHME

ana BCT-xxP/xxx-00/,

-BK/IIOYEHME

-OTK/Il0YEHMe

15-50VDC
0-9VDC

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

160-400 VAC / 180-400 VDC
0-60VAC/0-90VDC
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18. ConpoTuBneHne AUCKPETHbIX BXO-
AOB IIBI_III' IIH3H’ HMBX”’ KON\

ana BCT-xxP/xxx-30/ 5,1+10%
ana BCT-xxP/xxx-20/ 5,1+10%
ana BCT-xxP/xxx-00/, 200+ 10%
19. HanpAxeHne BHYTpEeHHEro UcTou-

HWKaA NUTAHUA NOCTOAHHOIO TOKa, B 2414 VDC

20. MaKcumanbHbIN TOK Harpy3Kku mc-
TOYHUKA NUTaHuA 24B, mA 200

21. MakcmmanbHO gonyctumoe
HaNpAXKeHMe Ha PAa3OMKHYTbIX KOHTaK-
Tax BbIXOAHbIX pene, B 250 VDC/VAC

22. lnana3oH KOMMYTUPYEMBbIX TOKOB
KOHTAKTOB BbIXOAHbIX pesie Ansa Koad-
dunumMeHTa Harpysku, MA, npu

cos p=1 0,1-100
cos ¢=0,3 0,1-20
23. ConpoTmnBIEHNE KOHTAKTOB BbIXOA-
HbIX pesie B OTKPbITOM COCTOAHUU, OMm, 40

He bosnee

24. [1pOYHOCTb U30/1AUUN MEXKAY CU-
NIOBbIMM LLENAMK N KOpNycom, B 3., He
MeHee 2000

25. [NpOYHOCTb N301AUUN MEXKAY FraNb-
BaHWYECKN pa3BA3aHHbIMU LEeNAaMU

ynpasneHua, B, NOCTOAHHOro TOKa 500

26. Hopma cpeaHen HapaboTKM Ha OT-

Ka3s, Yyac 100 000

27. CpeaHu CPoK CNy»KObl NycKaTens,

net 10

28. Macca nyckaTtens, Kr, He bonee 1.5 3.2

29. NabapuTHble pa3mepsbl, BXLUXI, mm 200x121x107 200x127x
147

30. Pabouee nonoxeHue BEepPTMKabHOE

31. OxnaxgeHue eCcTeCTBEeHHOe BO34yLlHOoe

32. CtreneHb 3aWmTbl 060/104KM P20

* CM. TaKXe pUcyHok 12.
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1.2.5 ®OyHKUMOHaNbHbIe BO3MOXHOCTU NyCKaTenen:

6e3yaapHbIi nyck 1 (nodasHbliit);
6e3yaapHbIi NycK 2 (C HapacTaHMeM HanpaXeHua);
® MNaBHbIN NYCK C OFpaHNYEeHNEM TOKaA;
6pocoK ToKa npu nnasBHom nycke (kick start);
® ANHAMUYECKOE TOPMOXKEHME C OrpaHUYEHNEM TOKA;
byHKUMA «PeBepc Npu neperpyske»;
® 3/1eKTPOHHbIE 3aLUUTBI:
O OT HEUCMPABHOCTM CXEMbI NMOAKNOYEHMA/NPOHOS TUPUCTOPA;
oT obpaTHOM NocnenoBaTeIbHOCTM YepeaoBaHuA ¢as;
OT neperpesa AgBuratens (3N1eKTPoHHaA Ten0Bas 3aWmTa);
MaKCMMa/IbHO-TOKOBaA 3alUnTa;
oT 06pbiBa Ppasbl/ancbanaHca TOKOB ABUraTens;
OT Neperpesa nyckaTens;
OT NPEBbILEHNA BPEMEHM 3aNyCKa;
OT 3aKNMHUBAHMA BO Bpema paboTbl;
O OT neperpysKu no ToKy Bo Bpems paboTbl;
® MHAMKAUMA KOA0B OLNOOK;
® MCTOpMA aBapuit (MHAMKAUMA KOAOB NOCNeAHMX 8 OLWMDOOK, COXPAaHEHHbIX B 3HEp-
roHe3aBMCMMOWN NaMATK);
e 3 GYHKUMN MHOTOPYHKLMOHANBbHOTO BXxo4a « MBx»:
o «C6poc aBapumn»,
o «Crton (camonoaxsaT)»,
o «3anpeT».

0O O 0O o0 O O ©

1.3 YcTpoiictBo u paborta

1.3.1 TlyckaTenb COCTOUT U3 pagmaTopa M NevyaTHbIX NAaT: OCHOBHAA naaTta C TUpu-
CTopamu, nNnaTa NpoLeccopa, naata pene, naata HaCTPOMKM MU MHAMKALMM, a TaKXKe KO-
yXa C OTKMAHOW KpblWKOW. Ha pagmatope 3akpenaeHbl 10 cMaoBbIX TUPUCTOPOB, KOpP-
nyca TMPMUCTOPOB U30/INPOBAHbI OT paamnaTopa.

Ha ocHOBHOM nnaTe pacnonaratoTcA: 3N1€MEHTbl CXeMbl YNPABAEHUA TUPUCTOPAMMU C
ONTOPa3BA3KOM, 3/1EMEHTbI CXEMbl M3MEPEHMA TOKA, 3/IEMEHTbl CXEMbl OMTOPA3BA3KM
BXO40B YNpPaB/ieHUA, 3/1eMeHTbl CXeMbl KOHTPOAA HanpaXKeHWA ceTm U TUPUCTOPOB, a
TaKXe 3/1IeMeHTbl CXeMbl UCTOYHUKA NUTaHUA 24B. Ha ocHOBHOWM nNnaTe TaKXe pacnona-
ratoTCcA KAeMMHble KONOAKWU O/1A NOAKII0YEeHUA NycKaTena K BHeWHUm uenam. Ha nnate
npoueccopa pacnosioXKeH MUKPOKOHTPOANEP, KOTOPbIN OCyLw,ecTBAAeT 0OMeH CUrHanamm
C Y31aMW Ha OCHOBHOW N/aTe M Ha nniaTe HaCTPOMKM M MHAMKauuK. Ha nnate pene pac-
NONOKeHbl BbIXOAHble onTopesie. Ha nnate HaCTPOMKM U MHAMKALMWN PACNONOMKEHbI UH-
OVKaToOpPbl, HACTPOEYHbIE PE3UCTOPbI U MUKPOMepeKatoYaTenu.
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1.3.2 Ha »5nuueBoM 4acTM nyckaTens pPacnosioXKeHbl MWHAWKATOPbl «Bnepepy,
«Hasapg», «lfoTtoB» n «ABapua», py4yku ynpaBaeHUA 6-TM nepemeHHbIX pe3ncTopos un 16-
TV MUKpOMepeKatovaTenen, npeaHasHavyeHHbIX A1 HAaCTPOMKM NapaMeTpoB MnycKaTens
npw aKkcnayaTaummn. OpraHbl HACTPOMKM 3aKPbIBAOTCA NOBOPOTHOM KPbILLKOW.

1.3.3 ®PyHKUMOHaNbHaA cxema NyckKatena npmMeeaeHa Ha pucyHke 1.

1.3.4 B moaudukaumm BCT-xxP/xx-30[ Bxoabl «Bn», «H3» n «MBx» nmeotT oauH
obwmit nposog, (puc.1, a). BcTpoeHHbIN UCTOYHUK NuTaHna 24B (200 mA) npeaHasHayeH
ONA NOAAYM HANPAXKEHMA HA BXOAbl YNPaBAeHMA U AN NUTaHUA BHELWHKUX uenen. Bxoagpbl
ABNAIOTCA ABYHANpPaBAEHHbIMMW, NO3TOMY YNpPaBAeHNE MOKET OCYLLECTBAATLCA NoAayen
Ha BXOAbl NOJIOXKUTENbHOIO (+24B) nan otpuuaTtensHoro (0OB) HanpsaxeHua (cm. puc. 2
6,8). WCTOYHMK nuTaHuA 24B ranbBaHUYECKM W30AMPOBAH OT CETEBOrO HaMpPAXKEHUA U
HaNPAXEHMA BHYTPEHHMUX LEeNen, a TakKe UMeeT 3almTy OT KOPOTKOrO 3aMblKaHMA U ne-
perpysKku

1.3.5 B moaudukaumax BCT-xxP/xx-004 n BCT-xxP/xx-20/ Bce BXoAbl N30/INPOBaAHbI
Apyr ot gpyra (puc. 1,6). B atnx mogmdpuKaumax HanpakeHne NCTo4HMKa +24B HegocTyn-
HO.

1.3.6 YnpaBneHue nyckatenem OCyLLECTBAAETCA NOAAYEN HAMNPANKEHUA HA KNEMMbI
«Bn» («Bnl»-«Bn2») nan «H3» («H31»-«H32»), 4To cOOTBETCTBYET NPAMOMY Hanpasfe-
HUIO BpaweHna «Bnepea» (YepepoBaHue ¢as Ha BbIXxode NMycKaTensa coBnagaeT Cc yepe-
AoBaHMeM a3 Ha Bxoae) nam obpaTHOMy HanpaBaeHWIO BpalweHus «Hasaa» (yepeno-
BaHMe ¢$a3 Ha BbIXxoge NyckaTensa NpPoTMBOMOJIOKHO YepenoBaHuio a3 Ha Bxoae). Mpwm
HacTpoiKke ¢yHKUMKM Bxoda «MBsx» («MBx1»-«MBx2») Ha ¢yHKumMto «Crton (camonoa-
XBaT)» 3anyCcK ByAeT OCyWecTBAEeH TONbKO MPU HAaNMYMWN HANPAXKeHUs Ha Bxoae « MBXx».
Cm. puc. 10.

1.3.7 Mpn coBMecTHOW nogaye HanpAXKeHuAa Ha BxoAbl «Bn» m «H3» gBuratenb
OCTaHaB/IMBAETCA Ha Bblbere M yCTaHAB/IMBAETCA 3a4€PKKa 1 CeK Ha BKAOYEHME.

1.3.8 B 3aBMCMMOCTM OT HanpaBAeHUA BpalleHna «Bnepea» nam «Hasaa» cpabatbl-
BalOT BbIXOAHble pene «BK1I»-«BK2» nnn «HK1I»-«HK2». BKAoyeHMe B Hayase 3anycka,
OTKNOYEHME NOCNEe CHATUA CUTHaNA YyNpaBAeHUA (MpyY AUHAMUYECKOM TOPMOXKEHUN pene
OTK/IOYEHbI).

1.3.9 Mpwu cpabaTbiBaHMM SINEKTPOHHbIX 3aLLUT CHUMAETCA HANpPAXKEHME C ABUraTeNs,
3aropaeTca MHAMKATop «ABapua», cpabaTtbiBaeT pene «AK1»-«AK2» 1, B 3aBUCMMOCTHK OT
TMNa 3awmTbl, OAMH W3 UWHAMKaTopoB «loToB», «Bnepea» wnnm «Hasag» uyucno-
MMNYNbCHOM MHAMKaUMeN oTobpaxkaeT Koa aBapuu (cm.n.2.3, 2.4).

1.3.10 Cbpoc ownbKM MOXKET OCYLLLECTBAATLCA OA4HUM U3 CNOCOOOB:

O CHATUE M NOBTOPHAA NoAayva CeTeBOro HanpA*KeHus;

O BKAOYEHME U BbIKNKOYEHMA MUKponepeKkatoyaTena SW1.9 (cm. n.2.5);

O nopAaya HanpsaKeHua Ha Bxog «Msx». [dencreyet npu SW1.10=0 n SW1.11=0 (cm.
Tabnnuy 5).

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

MNocnepnue 3 cnocoba He AeNCTBYIOT ANA oWnbKM A4 (cm.n. 2.4.2).
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1.3.11C6poc owmnbKkn Al nponcxoamT aBTOMATUYECKU NPU HATNYUU NOAKAOYEHUA
Bcex ¢a3 ceTn n aABuratens, OTCyTCTBMA 3aMblKaHMA TUPUCTOPOB U HA/IMYUM CUTHANA 3a-
nycka (cm. n.2.4).

1.3.12TopmoxKeHne aBuraTena OCYLLECTB/IAETCA Nocae CHATUA curHana «Bnepep»
nnn «Hasag». BKaoueHne/oTKNOUEHME peXkMMa TOPMOXKEHUA U HacTpOlKa BpeMeHwU
TOPMOXKEHMA OCYLLECTBAAETCA NepeMeHHbIM pe3nctopom Tmpm.

A B C Bn1 Bn2 H31 Hs2 Mex1Msx2
—O—O0—0O— o > 0
BUIM
L | 5B

E

;‘ % % %
— A
OpraHsbl

q TA1 [F"|HacTpOonKK

_I (_TAZ MukponpoyeccopHas W NHANKa LMY

— chucTema ynpaBneHuA

Jaryuk
e
TEMNEpaTypl

s % e
A1 B1 C1 Bk1 Bk2 Hkl Hk2 Akl Ak2

Harpyska
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a) cxema nogkntoveHns bCT-xxP/380-004 n BCT-xxP/380-20/
(TN-3neKTPOMarHUTHbLIN TOPMO3)

6) dparmeHT nogknoveHns bCT-xxP/380-30/;: o6wwmnit MUHYC

B) dparmeHT noaxntodeHns 6CT-xxP/380-30/: obwuii natoc

r) pparmeHT nogkntoveHma 6CT-xxP/380-30/[: BHelLuHee HanpaAKeHne
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1.4 MapkupoBka U nnombuposaHue

1.4.1 MapKunpoBKa nyckatena npousBoAMTCA C NOMOLLBbIO WKAbANKA, HA KOTOPOM
HaHocMTCA 0H603HaYeHMe NycKaTena u ero 3aBOACKON HOMep.

1.4.2 NMnombupoBaHUe NycKaTeNa OCyL,EeCcTBAAETCA C NOMOLbIO BaHAEPONU C KNen-
MOM OTAe/la TeXHUYecKoro KoHTpons (OTK) HakieMBaemMom Ha KOXKyX 1 paamnaTtop.

1.5 YnakoBKa

1.5.1 MNyckaTenb BO BAArOHENPOHMLAEMOM Yex/sie YNaKOBbIBAaeTCs B KOPOOKy wu3
roppMpoBaHHOrO KapTOHa, CBOBOAHOE MPOCTPAHCTBO MeXAy NycKaTtesem M CTEeHKamu
KOpobKuM 3anonHsaeTca bymaroin.
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2 ®YHKUMWOHA/NIbHOE ONUCAHMUE

2.1 HacTtpoiika napameTpoB nyckarens

2.1.1 HacTpoMKa napamMeTpoB MyCKaTesiA OCYLLECTBAAETCA C MOMOLLbI 6 nepemeH-
HbIX PE3UCTOPOB M MUKponepeKkatoyatenein. NoBopoTHble pe3ncTopbl U 610K MUKpone-
pekntoyatenen SW1 obecneumBaloT HACTPOWMKY NapameTpoB paboTbl nyckatena. bnok
MUKponepekntoyatenen SW2 obecneymsaeT umMdPpoByt0 HACTPONKY HOMMHANBHOIO TOKA

IHOM.

@ ABAPUS

300%
2009 400%
100% 00%

o
Iorpi’ Yo

200%

150% 250%

300%
%o

100%

IOTKH’

200%

1509 250%

100% 300%

I

TpM’Qb

2.1.2 HasHayeHWe NOBOPOTHbIX PE3UCTOPOB.

LLIkanbl NOBOPOTHbIX pe3nctopos loepl , lomka n Impm npusepeHbl B % OT 3HaYe-
HMA HOMMHANILHOTO TOKA IHOM, KOTOPbLIN YCTaHAaBAMBAETCA C MOMOLLbIO NEepeKatYaTenen

SW1.12, SW2.1 -SW2.4 (cm.n.2.1.3).
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1) loep1 —orpaHuyeHMe NYCKOBOro ToKa Npu naasHom nycke (n.2.2.3)
[AunanasoH HacTpoinku: (100%...500%)*IHoMm.
2) Tpee— — HaCTpOWKa ANIUTENBHOCTM peBepca Npu neperpyskKe.
[vnana3oH HacTpoiiku 1...20 cek
MNoapobHee cm. (n.2.2.5)
3) lomka — HacTpoliKa TOKa neperpyskn Bo BpemMsa paboTbl (TOKA OTK/IOYEHMA Npu
pabote). Cm. onncaHue Koga 3awmtbl b3 (n. 2.4.3).
[Avnana3oH HacTpoiikn (100%..300%)* IHOM.
4) TnycK — HacTpoliKa 3aLMTbl OT NPEBbILWEHMA BpeMeHM nycka. CM. onncaHue Koaa
3awmnTtbl b1 (n.2.4.3)
Anana3oH HacTpolkm 1...20 ceK
5) Impm — HacTpoiika orpaHMUYEHMs TOKa NPU TOPMOKeHun (n.2.2.6)
[Avana3oH HacTpoiiku (100%...300%)*IHom.
6) Tmpm -HacTponKa ANUTENBHOCTU TOPMONKEHUA MOCTOAHHLIM TOKOM (N.2.2.6).
Anana3oH HacTpolku oTkA, 0,2..4 ceK
MpY NONOXEHUU pe3ncTopa B KPaMHEM S1I€BOM MONOXKEHUM TOPMOXKEHME He OCy-
LLecTBAAETCA.

2.1.3 HasHauyeHue MmUKponepeKkaouyaTenem
KaxcOwbili mMukponepeknryamens umeem 0ea cocmosHus: 0 (eneso) u 1 (enpaso) (cm.
PUCYHOK 3).

BHumaHue: Mukponepekntouatenn SW1.4, SW1.7, SW1.10, SW1.11 cnheayet nepe-
KNOYaTb NPU CHATOM HanpAXXeHUU C NycKaTensa.

Mukponepeknoyamenu SW1 caywam 0aa Hacmpoliku napamempoe pabomel
nyckamens.

SW1.1-SW1.3 — knacc Tenn10BOM 3alWnTbl ABUraTena (Bpemsa OTKAKYEHUs «X0oAa-
HOM» TENNOBOM MOAENU ABUraTena npu NpPoTeKaHUM 6-KpaTHOro Toka). Cm. onucaHue
KoAa 3awmTbl A3 (n.2.4.2).

Tabauya 3 — HasHavyeHue nepekatoyamenel SW1.1 - SW1.3 e paboyem pexcume.

CoctosiHMe nepekntovareneu SW1 Knacc

1 2 3 3alUUTbI, CeK
0 0 0 4

0 0 1 6

0 1 0 8

0 1 1 10

1 0 0 12

1 0 1 14

1 1 0 16

1 1 1 OTKAN

SW1.4 —BKkn/BbIKA 3aWMTbl OT 06paTHOro YepeaoBaHuns ¢as;
0- 3awWmTa BbIKNOYEHa;  1—3awmTa BKAOYEHa;
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SW1.5, SW1.6 —Bbibop pexmma nycka (cm. pasgen 2.2);
Tabauya 4 — CocmosiHue nepeKknovyameneii SW1.5- SW1.6

CocTrosiHUe nepeKnio-
yareneit SW1 Pexxum 3anycka
5 6
0 0 MnaBHbIN NyCK
0 1 BpoCoK TOKa npu niiaBHOM nycke
1 0 BesynapHbii nyck 1 (nodasHbliit)
1 1 Be3ypapHbii nycK 2

(c HapacTaHMeM HanpsaXKeHus)

SW1.7 —Bkn/Bblkn anbTepHaTUBHbIV cOpoc 3awmT (Nogaya HanpaXeHUA B TedeHune 2
CEeK Ha 04M1H 13 BXOA40B «Bn» nam «H3»).

0-anbTepHaTUBHbIN COPOC BbIKA;

1-anbTepHaTMBHbBIN COPOC BKA;

SW1.8— He ncnonb3oBathb (A01XKeH ObITb OTK/IOYEH)

SW1.9- BKA/BbIKN peXXuma UHANKALUM UCTOPUN aBapUi;

Mpn BKAOYEHUM nepekntodaTtena SW1.9 BkaOYaeTcA peXum MHAMKAUMKU Koga oA-
HOM M3 8 NOCNeAHMX COXPAaHEHHbIX aBapui. MopAAKOBbIM HOMEP aBapMn B apxnBe BblbU-
paeTca ¢ nomouwbio nepekntoyatenen SW1.1 — SW1.3. MNMpu cpabatbiBaHUM 3aWUTbl 3TOT
nepekatoYaTe/lb MOXKHO MCNONb30BaTb A5 COpoca OWNOKM.

MoapobHee cm. pasaen 2.5 “Pexknm MHAUKaUUm nctopum asapmin”.

SW1.10, SW1.11 — ¢yHKumMA MHOrodpyHKUMOHanbHOro Bxoaa «Msx» (cm. pasgen
2.6);
Tabauya 5 — CocmoaHue nepeknrwvyamenelti SW1.10- SW1.11

CocTtossHMe nepeknoya-
Tenei SW1 DYHKLUUN MHOTOPYHKLUOHANBHOIO BXOAa
10 11 «MsBx»
0 0 Cbpoc aBapum
0 1 Crton (camonopxsar)
1 0 |-
1 1 3anpet paboTbl

SW1.12 — nepekntoyeHne ANMana3oHOB HACTPOMKM HOMUHAIbHOIO TOKa (CM. onuca-
HUe nepekntoyatene SW2, Tabnuua 6);
0— HMXKHUM AMana3oH;  1- BepxHWI AnanasoH;
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Mukponepeknioyamenu SW2 caywam 0aa HacmpoliKu HOMUHAAbHO20 MOKa 08u-

2amens IHom.

Tabauya 6 — CocmosaHue nepeKkavyameneii SW2

Cocrosnune HomwuHanbHbIN TOK ABuratens, IHom, A

nepeknio-

HaTesen BCT-2P BCT-6P BCT-12P BCT-16P

SW2

1 2|3 |4 ]|SW1.12=0| SW1.12=1| SW1.12=0| SW1.12=1| SW1.12=0| SW1.12=1| SW1.12=0| SW1.12=1
0/0|0]|O0 0.2 1 1 2.75 4.25 8.5 6.5 14.5
00|01 0.25 1.1 1.1 3 4.5 9 7 15
0/0f1|0 0.3 1.2 1.2 3.25 4.75 9.5 7.5 15.5
0Oj0|1|1 0.35 1.3 1.3 3.5 5 10 8 16
0j1(0]|0 0.4 1.4 1.4 3.75 5.25 10.5 8.5 16.5
01|01 0.45 1.5 1.5 4 5.5 11 9 17
0O/1(1|0 0.5 1.6 1.6 4.25 5.75 11.5 9.5 17.5
0O/1(1]|1 0.55 1.7 1.7 4.5 6 12 10 18
110(0 |0 0.6 1.8 1.8 4.75 6.25 12.5 10.5 18.5
1100 |1 0.65 1.9 1.9 5.0 6.5 13 11 19
11010 0.7 2.0 2.0 5.25 6.75 13.5 11.5 19.5
11011 0.75 2.1 2.1 5.5 7 14 12 20
111/0|0 0.8 2.2 2.2 5.75 7.25 14.5 12.5 20.5
11|01 0.85 2.3 2.3 6.0 7.5 15 13 21
1110 0.9 2.4 2.4 6.25 7.75 15.5 13.5 215
1111 0.95 2.5 2.5 6.5 8 16 14 22
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2.2 OnucaHue peXxxMmoB ynpas/eHUA gBurartenem

2.2.1 be3ypapHbii nyck 1 (nodasHbin):
M

[aHHbIN peXxum nycka ABNAETCA YAy4YlWeHHbIM Ba- ||"|||.-" / \
puaHTomM npamoro nycka. OH obecneymBaeTca nodas- '|
HbIM BK/lOYEHMEM OBMOTOK, NPU KOTOPOM 3HauuTenbHO | | |
CHMXKAIOTCA yAapHble 3HaKonepemeHHble cocTaBniAloWwmne a) 1
MOMEHTA B Hayane BKAOYEHUA (PUCYHOK 4). TaKKe CHU-
YKAeTCA HayasbHbIA OPOCOK TOKa npu nycke. [laHHbIN
PEeXUM CneayeT NCNONb30BaTb B TEX C/Iy4anX, rae Tpeby- ||———
eTCA MaKCMMasJibHas CKOPOCTb BbIXOoZa ABUraTena Ha
YCTaHOBMBLUYHOCA CKOPOCTb, @ TaKXKe B C/Iy4anx, Korga ot %) ‘
BbIXOAHbIX KJEMM MyCKaTeNA BK/IOYAIOTCA AOMOJ-  pycviok 4 — DNeKTPOMArHUT-
HUTe/IbHble YCTPOMCTBA, HANPUMEP 3/1IEKTPOMArHUT-  |\u1it momeHT ABUraTens npu
HbI TOPMO3. B ocTanbHbIX cnyyaax bonee ueneco- npamom (a), n nodasHom (6)
06pa3HO NCNONb30BaATb PEKUM MNABHOMO NyCKa UK nycke
6e3ygapHbIA MYCK C HapaCTaHMEM HANpPAXKeHus,
obecneumBatowme b6onee MArkoe BKAOYEHNE M NPOAJIEHNE CPOKA CNYyKObl BCEro NpuBoO-

Aa.

Pexxum paboTtaet, ecnim mukponepekntovatenm SW1.5=1, SW1.6=0
2.2.2 be3yaapHbI NycK 2 (C HapacTaHMeM HaNpPAXKeHUs)

B AaHHOM peXXume Mpu BKAKOYEHUU NMPOUCXOAMUT IMHEMHOE HapacTaHUEe Hanpaxe-
HUA ¢ 20% ao 100% 3a Bpems 80 mc. [JaHHbIA peXxMm NO3BONAET YMEHbLUTbL CKOPOCTb
HapaCTaHMA MOMEHTA M HArpy3Ky Ha KMHEMATUYECKYO CXemMy NpuBoga, COXPaHUB nones-
HbI1 MOMEHT U INLWb HE3HAYUTENbHO YBENMYMB BPEMA 3aMyCKa.

Pexxum paboTaet, ecain mukponepekntodatenn SW1.5=1, SW1.6=1

BHMMaHMe: 3ageprKKa mexay nogayeit KOMaHAbl 3anycKa M Hayalom nogauu
HanNpAXeHUA K ABUraTenio ONA BCEX PeXXMMOB nycka coctasnser 40-50 mc. Mpwu
ynpaB/ieHUn ABuratesieMm KOPOTKUMU MMNY/NbCaMU AJIMHY MMNYbCOB Heobxoaumo
KOPPEKTUPOBATb C YYETOM 3TOM 3a4epXKKM, a TaK}Ke C yYeTOM BpeMeHU HapacTaHuA
HanpAXXeHuA Npu nycke.
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2.2.3 MMnaBHbIN NYCK C OrpaHUYEHUEM TOKa (PUCYHOK 5)

B aTOoM pexnme BO Bpema 3anycka npouc- . ,,]
XO4MUT peryninmpoBaHme HanpAaKeHua Ha asBuraTte- .
Ne C BHYTPeHHel obpaTHOM CBA3bID MO TOKY,
BCNEeACTBME Yero OCYLLECTBAAETCA NAaBHbIA 3a-
NYyCK C OrpaHUYeHMemM TOKa, 3HaYeHne KOToporo
3agaetca pesuctopom loepl. Bpema Bbixoga Ha
orpaHun4yeHue Toka T coctasnaet 0.2-0.3 cek.

Pexxum gencreyet npm SW1.5=0, SW1.6=0

PUCyHOK 5 — MnaBHbIN NyCK C
OrpaHn4yeHem TOKa

2.2.4 BpOCOK TOKa Npu NaaBHOM MNycKe

3TOT pEeKMM MOMET MCMNoNb30BaTbCA i[
COBMECTHO C PEeXMMOM MIaBHOrO Mycka C "
orpaHuyeHuem ToKa (n.2.2.3.). B aTom pexume 1o
B Hayane nycka B TeyeHne T=0.5 cek npoucxo-
AnT 6pocok ToKa B 1.5 pa3a Bbiwe TOKa loegpl,
nocsie Yero NPOMUCXoAMT BbIXOA, Ha OrpaHuye-
HWe ToKa loep1.

[aHHbIA peXnm MmoxKeT BblTb MCNONb30-
BaH ANA NPeoAosieHMA MOMeHTa TporaHua (3a- PncyHOK 6 — bpocok Toka
NIMNAHNA), KOTOPbI BO3HMKaET NpU AJUTE/IbHOM npu nycke
npocToe npmeoaa.

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

2.2.5 OyHKuMnA «PeBepc npu neperpyske»

dyHKuMA «PeBepc npu neperpyske» AeUCTBYET TONbKO Npu paboTe no curHany
«Bnepea». Mpwn cpabatbiBaHNM GYHKLUMM 3aWMTbI OT Neperpy3kun (Kogbl 3awmt b1, 62 nam
63) nponcxoguT OCTaHOBKA 31€KTPOABUTAaTENSA C BblAavyel CUIHAa HEMCNPABHOCTM.

Yepes 2 ceKyHAbl NPOMUCXOAMUT aBTOMATMYECKUIA cOpoC OWwWMOKM 1 3anyCK 3NeKTpo-
Asuratena B obpaTHyl0 CTOPOHY Ha Bpems, 3agaHHoe pe3nctopom Tpes, nocne 4ero
NPOMCXOANT OCTAHOBKA 3NEKTPOABUIraTeNA HA 2 CEKYHAbl U MOBTOPHbIN 3anNycK B NPAMOM
HanpasaeHun.
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2.2.6 [AnMHamunyeckoe TOPMOKeHUE (TOPMOKEHME NOCTOAHHbBIM TOKOM)

B nyckatenax “buCTAPT-P” ucnonb3yetca BbICOKOIPPEKTUBHDBIN aNTOPUTM INEKTPO-
OMHAMMYECKOro TOPMOXKEHUA C ABYXNONYNEPUOAHbIM BbINPAMAEHUEM U OFPaHUYEHNEM
TOKa. [laHHbIN aNIrOpPUTM MO3BOAAET OCYLLECTBAATb KaK MaKCMMabHO BbicTpoe TopMo-
XeHune, Heobxoaumoe ANA UCNONHUTENbHbBIX MEXAaHU3MOB, TaK U NIaBHOE TOPMOXKEHME,
Heobxoanmoe oA NPMBOAOB NepemeLLeHNA B NOAbEMHO-TPAHCMOPTHbLIX MeXaHU3MaX.

B pexnme TopmoKeHUA NPpOUCXOAUT BbINPAMAEHUE TOKa YNpaBaAeMbIM ABYXMONY-
nepuoaHbIM BbiNnpAMUTENemM, 06pa3oBaHHbIM PEBEPCUBHOM CXEMOW TUPUCTOPOB ¢a3 B n
C (pucyHOK 7). Mpn TOPMOXKEHUU OCYLLECTBAAETCA OrpaHUYeHMEe TOKA TOPMOXKEHMUA
(cpepgHeKkBaapaTMYHOrO 3HAYEHUA) Ha 3a4aHHOM YPOBHE, KOTOPOE 3aJaeTcA nepemeH-
HbIM pe3uctopom Impm wn onpenenser WUHTEHCMBHOCTb TOPMOXKeHUA. TopmoxKeHue
HaYMHAETCA Nocne CHATUA CUrHasa yrnpas/ieHUA B TeYeHUe BpeMeHM, 3aaHHOro pesu-
cTopom Tmpm. 3a4epKKa Mexay CHATUEM CUTHaa ynpaBaeHUAa N Ha4aloM TOPMOXKEHUA
He 6onee 30 mc. Bpemsa BbIxo4a Ha orpaHUYeHmne ToKa coctaBasetT okono 100 mc.

Bpema TopmoxkeHna Tmpm HeobXo4NMMO HACTPOUTb TaKMM 06pa3om, YTOObI TOpMO-
KeHuMe NpeKpaLLanocb cpasy e nocne GpakTUYECKoON OCTAaHOBKM nNpuBoAa. B npotusHom
CNyyae Npu YacTbIX BKAOYEHUAX BOSMOXKEH Neperpes gsuratens.

| |
10mc 20mc t

PucyHok 7 — ®dopma ToKa Npu ANHAMMUYECKOM TOPMOKEHUMU

BHMmaHue: Ona 3awmTbl OT neperpesa ABUraTensa npuM 4actom u AJIMTE/IbHOM TOp-
MOXXEHUU PEeKOMEHAYETCA HAaCTPOUTb 3aLUTy OT Neperpesa TeN0BOM moaenu ABu-
ratens c NomoLyblo nepekntovarenein SW1.1-SW1.3.

BHuMaHue: npu NUTaHNN INEKTPOMATHUTHOINO TOPMO3a OT BbIXOAHbIX K1eMM NyCKa-
Tena AMHamu4vyecKoe TopmoKeHune A0/1XKHO 6bITb OTKAOYEHO.
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2.3

MHauKauma pexxumos paboTbl

2.3.1 HasHa4yeHWe CBETOAMOAHbIX MHONKATOPOB

«lFoToB» (3eneHblin)

O

O

O

rOPUT NOCTOAHHO NPX NOAAHHOM CETEBOM HaMpPAXEeHMU U UCMPaABHOCTU CXe-
Mbl NOAKNOYEHMA;

peaKo muraet (BblgaeT Kog, HemcnpasHocTU Al) Npu HEMUCNPABHOCTU CXEMb
nogKkntoyeHus (0bpbiB $pasbl Ha BXOAE UK BbIXoge NycKkaTensa, npoboi Tmpu-
CTOPOB, 3HAYUTENbHLIN ANCHaNaAHC HaNPAXKEHMA Ha BXOAE);
YMCNO-MMNYNbCHON MHAMKaLMen oTobparkaeT Kog aBapum npu cpabaTtbiBaHMMK
3N1EeKTPOHHbIX 3aLLMT;

«ABapua» (KpacHbli)

O
O

ropuT Npu cpabaTtbiBaHNUM 3/IEKTPOHHbIX 3aLMT.
MUraeT B pexxume MHAMKaumm uctopmmn asapmmn (SW1.9=1) (cm. n.2.5).

«Bnepea» (skenTbiin)

O

@)
@)
@)

ropuT NPY BPALLEHMN ABUraTENA B MPAMOM HanpaB/ieHUK;
MUraeT BO BPeMA MJIaBHOrO NyCKa ABUraTtena B NPAMOM HanNpaBaeHUu;

4acCTO MMUraeT NPy TOPMOXKEHUN;

YMCNO-MMMNYNbCHON MHAMKaUMen oTobparkaeT Kog aBapum npu cpabaTtbiBaHMMU
3/IEKTPOHHbIX 3aLUMT;

«Hasapg» (xentbinn)

O

O
O
O

ropuT NPU BpaLLeHMN ABuratens B 06paTHOM HanpaBAeHUU;

MWraeT BO BPEMS NAAaBHOrO NycKa ABuratens B 06paTHOM HanpaB/ieHUU;
4acTo MUraeT NPU TOPMOKEHUU;

YUCNO-UMNYNbCHOW MHAMKaLMeEN OTobparkaeT Ko4 aBapumn npu cpabatbiBaHUM
3NEKTPOHHbIX 3aLMT.
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2.3.2 VMHAuKaums Koaos oWwKnboK:

B pexxume nHAMKaLMmn KogoB oWNO0K nHAnKaTop “ABapua” ropuT NOCTOAHHO, @ UH-
AvKaTopbl “fotos”, “Bnepen” naun “Hasan” Bocnpon3BoaAaT cepmm MMMNYAbCOB, COOTBET-
CTBYHOLLME KOAY aBapuM B COOTBETCTBMMU C ONMMCAHNEM HUKE.

B pexxume nHanKaumm nctopmmn asapum (SW1.9=1) nugmkatop “Asapua” muraer.

OCHOBHbI€e 3aLUTbI:

Koapbl aBapuii N0 OCHOBHbIM 3alMTamM OTObpaXKatoTcs MHAMKaTopom «oToB»

Aatl 11 1 1 1 HEeMCrNPaBHOCTb CXEMbIl NMOAKIOYEHMUA

A2 I Il Bl Bl o6paTHoe yepepoBaHue da3

e I I I )T Y. neperpes Ten/j080i MoO4eNun Asuratens

AALLLL  HRER  BHIR BRER makcumanbHO-TOKOBasd 3almTta

ASTREED  RRRDD  HHLND 06pbIB Ppasbl/ancbanaHc TOKoB a3
AcLIRREN  RRRRRD  BRDNND neperpes nyckaTens
ASLINRNEENL  RRRRRRAR  RERRRRND sHyTpeHHss owmnbka
3awuThbl NO NeperpysKe:

Koabl aBapuii oTobpaxKatoTca nHauMKatopammn «Bnepea» mnm «Hasag» B 3aBUCMMO-
CTM OT HanpaBAeHUA BpaLLeHMA Npu cpabaTbiBaHUK 3aLLUTDI.

pal 1 1 1 1 1 npesbllleHne BpeMeHM 3anyckKa

201 01 11 01l 0l s3aknauHusaHue npu pabore
a b
53 m ll{—]ﬂ 11 neperpysKka no ToKy Bo Bpems paboTbl

Mepuop mexay umnynbcamu B cepum a=0.6 cek. Bpema mexxay nochegHum um-
NyAbCOM NpeAblAyLLEN CEPUM U NEPBbIM MMNY/IbCOM HOBOM cepumn b=2 cek.
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2.4 OnucaHue GpyHKUMIA 3amUT

2.4.1 O6uwue cBeeHuUs:

DNEeKTPOHHbIe 3alWUTbl MyCcKaTena Cny»KaT A4 3aWnTbl 3/IeKTpoaBuUraTens, npmMsoaa
M CAMOTrO NYyCKATenNA OT HELWTATHbIX PeXMmoB paboTbl, KOTOPble MOTYT NPUBECTU K BbIXO-
Ay obopyaoBaHMA U3 CTPOS UM HenpaBuabHOW paboTe asuratena (pabota Ha AByx ¢a-
3ax, HenpaBsuibHOe YepenosBaHue ¢as).

Ona adpdeKTMBHOrO MCNO/b30BaHMA KOMMNAEKCA 3aWwmT HeobXo4MMO MCMOoJib30BaTb
ontopene «AK1»-«AK2» ANA BHewWwHen curHanusaumm. Ontopene «AK1I»-«AK2» wnmeet
HOPMANbHO-OTKPbITble KOHTAKTbl. COCTOAHNE KOHTAKTOB pene «AK1»-«AK2» B 3aBUCUMO-
CTW OT COCTOAHMA NycKaTena npueeaeHo B Tabn.7.

Tabauya 7 — CocmossHue KOHMAKmMoe pesne «AK1»-«AK2»

CocToAiHMe KOHTAKTOB pene
CocTtosiHue nyckarens «AK1»-«AK2»

HeT ceTeBOro nutaHusa

HepaboTocnocobHocTb nyckatens (oT- PAa3OMKHYTO
cyTcTBne GYHKUMOHUPOBAHUA MUKPO- (cm. npumeyaHme)
KOHTpoNNepa)
®OyHKLMOHMpPOBAHMeE NycKaTena be3

Pa30MKHYTO
oWnHOoK
CocTosiHMe oWwmnbKM 3aMKHYTO

NMPUMEYAHUE: no 3aka3y BO3MOXHO McnosHeHne ¢ ontopene «AK1»-«AK2» C HOp-
Ma/IbHO-3aMKHYTbIMM KOHTaKTaMM, KoTopble 6yayT obecneynmBaTb 3aMKHYTOE COCTOAHME
KOHTAKTOB pefie Npu OTCYTCTBUM CETEBOrO NUTAHMA UAM HepaboTocnocobHOCTM nycKaTe-
na.

Mpu cpabaTtbiBaHUM 3NEKTPOHHDbIX 3aLLUT NPOUCXOAMUT:

® MNPUHYAUTENbHOE OTKAOYEHNE ABUraTeIA U UTHOPMPOBAHME KOMaHA YyNpaBaeHUs,

® MHAMKAUMA Koda OWMOKM (MPUYMHBI HEMCNPABHOCTM) B cOOTBETCTBUM C M. 2.3.2

® BK/tOYeHMe pene «AK1I»-«AK2» ANA BHELWHEN CUITHANM3aumm

C6bpoc oWMbKN MOKET OCYLLLEeCTBAATLCA O4HUM U3 cnocobos:

® CHATME M NOBTOPHAA NOAAYa CETEBOrO HaANpPAXKeHUs;

® BKJ/IIOYEHME U BbIKOYEHNA MUKponepeKkatoyatena SW1.9 (cm. n.2.5);

® nogaya HanpaxeHusa Ha Bxoa «Msx». Odencteyet npn SW1.10=0 n SW1.11=0 (cm.

Tabnuuy 5).

e MOBTOPHAA noJaya KOMaHA ynpasneHua «Bn» nam «H3» B Tey. 2 cek. [encreyeT

npu SW1.7=1.

MocnegHue 3 cnocoba He AeNCTBYIOT ANA oWwWnbKM A4 (cm.n. 2.4.2). Ana owmnbru A3
Kbpoc 610KnpyeTca B TeyeHme onpeaeneHHoro spemenu (0.5-3 muH).

C6poc ownbKM Al NnpomcxoamT aBTOMATUYECKN MPU HAIMYUWN NOLKNOUYEHUA BCEX
¢da3 ceTm 1 asuratens, OTCyTCTBUA 3aMblKaHUA TUPUCTOPOB U HANNMYUM CUTHANA 3anycCKa.
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2.4.2 OcCHOBHbl€e 3aWUTbI:

Al —HeucnpaBHOCTb CXeMbl NOAK/IIOYEHUA

Myckatenn “BUCTAPT-P” npu OTCYTCTBMM KOMaHZ, 3amnyCKa OCYLLECTBAAKOT Henpe-
PbIBHbIN KOHTPO/1b MICNPABHOCTU CU/IOBOM CXEMbI MOAKNOYEHNA 63 NOJAYMN HANPAXKEHUA
Ha ABuUraTenb:

e KOHTpOAnb nogkntoueHme scex ¢pas cetu
e KOHTpOnb NoakntoueHns Bcex gpas asuratensa
e KOHTPOAb OTCYTCTBUA NPOHOA TUPUCTOPOB

Mpy1 BbINOJAHEHNMN BCEX YCAOBUIM UCNPABHOCTM MHAMKATOP “IOTOB” roput HenpepbIBs-
HO. [pn HEBbINOJIHEHMW OLHOTO U3 YCNOBUI cBETOAMOL «OTOB» BblAAEeT KOg Hencnpas-
HocTn Al 6e3 cpabaTbiBaHUA CMrHana aBapun. Mpu NOCTyNAEeHUA CUrHAMA 3anycKa 3aro-
paeTca MHANKATOp «ABapua» U BKAOYaeTca pesne «AK1»-«AK2» (pucyHok 1).

Cbpoc owmnbkn Al NpomncxoamnT aBTOMATUYECKM NPU HAAMYMM KOMAHAbI 3anyCKa U
BOCCTAHOBAEHWUM UCMPABHOCTU CUAOBOM CXEMbI NOAKAKOYEHMA.

A2- O6paTHOe yepegoBaHue ¢a3

Mpwn nogaye ceTeBOro HanpsXKeHuns ¢ obpaTHbIM YepesoBaHMeM $a3 B 3aBUCUMOCTH
OT COCTOAHMA MUKpPOMNepPEKOYaTENSA BO3MOXKHbI ABa BapuaHTa cobbITmi:

SW1.4=0:

Mpn nogaye ceTeBOro HanpAXKeHUA NPOUCXOAUT 2 MUFaHUA MHOMKaATOpa «[OTOBY»,
curHanusumpyrowero o6 obpatHom yepeaoBaHuu ¢as, Nocae Yero UHAMKATOP ropuT No-
CTOAHHO. Npu 3anycke Asuratesna CUrHaa aBapun He BblgaeTcA.

SW1.4=1:

Mpy nogaye HaNpAXeHMA MHAMKATOp «[OTOB» BblAaeT KoA, HemcnpaBHOCTU A2 bGes
cpabaTbiBaHMA cMrHana asapuu. MNpu nocTynaeHnsa curHana 3anycka 3aropaeTca UHAWKa-
TOp «ABapuA» u cpabaTtbiBaeT pene «AK1»-«AK2» (PUCYHOK 1).

A3- DneKTpOHHaA Tenao0BaA 3aWuTa ABUrarens

B nyckaTene peannsoBaHa maTemaTMyecKkaa TensioBaAa moaenb ABUraTena, UMWUTU-
pyloLLana Harpes U OCTbiBaHMe ABuratenda No AaHHbIM CpefHeKBaAPaTUYHOro 3HayYeHUA
N3MepPAEMOro TOKa, NPOMNOPLMOHaNbHOrO NoTepAM B 0OMOTKe aBUraTens.

Mpu NpoTEKAHMKN TOKA B ABUraTesnie pacCYMTbIBAETCA YPOBEHb Neperpesa Ten/1080M
MOAENN, SKBUBAJIEHTHbIN MNPEBbLIWEHUID TeMNepaTypbl ABUraTeNA HaL OKpPYXKatoLeMn
cpenomn.

YpoBeHb cpabaTtbiBaHWA TennoBoi 3awmtbl (100%) onpeaensetcd HOMWHANbHbIM
TOKOM, YCTaHOBJIEHHOro nepekntoyatenamm SW2.1-SW2.4, SW1.12. lNpu gamtenbHOM
NPOTEKAHMN HOMMHA/IbHOTO TOKA YPOBEHb NMeperpesa TENJIOBON MOAENIN aCMMNTOTUYE-
CKM NpunbaunxKaeTca K nopory cpabatbiBaHMA (cm. puc.8).

Mukponepekntodatenn SW1.1-SW1.3 ycTaHaBAMBalOT KAacc 3aliuTbl ABUraTens.
Knacc 3awmTbl — 3TO BPEMA OTK/AKOYEHUS «XON0AHOM» TennoBOM moAaenu asuratens (s
CeKyHAax) Npy NPOTeKaHUN 6-KPATHOTO 3HAYEHUA TOKA OTHOCUTENIbHO HOMWUHANBHOTO TO-
Ka, YCTaHOBNAEHHOro nepekntoyatenamm SW2.1-SW2.4, SW1.12. Knacc 3awuTbl onpese-
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NAeT TenJI0BYIO UHEpUMIO ABuratena. Yem Bbile KNacc 3awmTbl, TeM Mea/ieHHee Harpes
M OCTbIBAHME TEMJI0BOM MOAENMN ABUTaTENA.

Mpwn poctuxeHnn ypoBHA neperpesa 100% ownbka A3 cpabaTbiBaeT TO/NIbKO nocsne
OCTQHOBKMW ABUratena nNpu CHATUM KOMaHAbl ynpasaeHuA. Ecan KomaHA4a OCTaHOBKKU He
NoCTynaeT, TO OTK/IIOYeHne ABUraTesia NPoOUCXoauT Npu AOCTUXKEHUN YPOBHA Neperpesa
105%. 2710 peanm3oBaHO ANA YCNELWHOro 3aBepLweHna onepaunm, Hanpmmep B CTaHKax.

Mocne BKkAtoueHMA ownbkm cbpoc ownbKkM baoKkmMpyeTca 40 TeX NOP, NOKA YPOBEHb
neperpesa He cHU3UTCA A0 80%. Bpems 6GNOKMPOBKM 3aBMCUT OT Kacca 3aliuUTbl M CO-
ctasnaet ot 0,5 oo 3 MuHyT.

BHumaHue: OcywiecTBnaTb c6poc ownbKM A3 OTKAIOUEHUEM HaNPAXKEHUA He PeKo-
MeHAyeTcAa, T.K. YpOBEeHb Nneperpesa Ten0Boi moaenu o6HyauTtca.

MpuMmepbl XapaKTEPUCTMK OTKAOUYEHUA NPUBELAEHbI HA PUCYHKe 8.
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PUCYHOK 8 - XapaKTepPUCTUKN OTKNHOYEHUA 3/IEKTPOHHOM TEM/IOBOM 3aLLUTDI

1- Knacc 3awmTbl 10 cek (“xonoaHoe” cocTtosiHUe)

2- Knacc 3awmnTbl 4 cek (“xonogHoe” coctoaHue)

1" - knacc 3awmTbl 10 cek (“Harpetoe” coctosaHme: 80% nopora OTKAKYEHUA)

2" - Knacc 3awmTbl 4 cekK (“HarpeToe” coctosHme: 80% nopora OTKAKYEHMUA)

A4- MaKcMmManbHO-TOKOBAA 3aLiMTa

CpabatbiBaeT npu npesblweHMn 10-KpaTHOroO HOMMHANbHOIO TOKA, BbICTAaBAEHHOTO
6nokom nepekntovatenen SW2 mam npu NpesbillEHUN MAKCUMMANbHOIO Npeaena mme-
peHusa Toka (cm. Tabn.2). 3ageprKKa CHATUA MMNY/AbCOB ynpaBaeHUa He 6onee 2 mc.
C6poc 3alnTbl BO3MOXKEH TO/IbKO CHATUEM M NMOBTOPHOM NoAaYen CeTEBOro HaMNpPsAKEHUS.

A5- O6pbiB ¢a3bi/ancbanaHc Tokos a3

ver. 1.30/08.2018 24



CpabatbiBaeT npu obpbiBe ¢pa3bl BO Bpema paboTtbl unn gucbanaHce Tokos ¢as 6o-
nee 50%. 3agepKKa oTkAo4eHUs 1 cek npm obpbiBe dasbl, 2 ceK. npu ancbanaHce TOKOB.

A6 - lNeperpes nyckarens

3awmTa cpabaTtbiBaeT NpU NPEBbIWEHUM TEMMNEPATYPbl BHYTPU NyCcKaTena Bblle A0-
NYCTUMOrO 3HAYEeHMUA.

A8 — BHYTpeHHAA owunbKa.

CpabaTtbiBaeT npu cb6osax Nporpammbl MUKPOKOHTPOAEPA AU NPU HENCNPABHOCTU
HEeKOTOpPbIX Y3108 NycKaTens.

2.4.3 3awmTbl NO neperpyske

JaHHble 3aWmnTbl BbICTYNAlOT B KayecTse 3alWuUTbl NPUBOAHOIO MexaHu3ma n ABura-
TeNs OoT MexaHMYEeCKUX Meperpysok npu nycke n paborte asuratena. MHAMKaUMA Koaos
aBapun MHAMKaTopamun «Bnepeg» nnu «Hasag» nossosdaeT onpenenntb HanpasieHue
BpaleHMa npu cpabatbiBaHMK 3aWwmThbl. [pn cpabatbiBaHMN GYHKUMA 3aWMTbl NPU Bpa-
LWEeHUM B HanpaBaeHnn «Bnepen» BbinonHAETCA GQYHKLMA aBTOMATUYECKOrO pesepca npum
neperpyske (cm. n. 2.2.5).

b1- npeBbilleHMe BpeMeHU 3anycKa.

Ecnn nocne nogayum KomaHAbl 3anycKa ABUraTtena CNycTa Bpems, yCTaHOB/IEHHOe pe-
3uctopom TnycKk He BbINONHAETCA YCNOBME OKOHYAHMA 3anycKa asuratens, To cpabatol-
BaeT 3awwmTa b1l.

Mpu nnasHom nycke (SW1.5=0) oKoH4YaHKWe 3anycka ABuratena onpeaensaeTca pery-
NATOPOM TOKa aBTOMaTu4yecku. MNpu 6esyaapHom nycke (SW1.5=1) ychoBnem oKoHYaHUA
NyCKa ABNAETCA CHMXKeHue ToKa HUKe 300% IHom.

Ycnosue npoBepAeTca TONbKO OAMH pa3 nocae ucredyeHua spemenun Tnyck. MNMocne
3TOro paspewarTca GyHKUMKM 3awmTbl 2 n B3.

3awmTta b1 curHanmsmpyet o 6N10KMPOBKE pPoTopa UaM “3aBMCaHUM” Ha NPOMEIKY-
TOYHOM CKOPOCTU MpPU NMyCKe M3-3a NOBbILLEHHOTO MOMEHTA HAarpy3KM UAM HeLOCTAaTOYHO-
roO MOMEHTA ABMUraTens Npu NAaBHOM nNycke. [NA UCKAKOYEHMA NOXKHbIX CpabaTbiBaHMM
3aWmnTbl pe3nctop TnycK HeobxoaMMO yCTaHAB/IMBATb 3aBef0MO Honblie GpaKTUYeCKoro
BpeMeHM pasroHa gsuratena. MNpu 6e3ygapHom nycke ¢paKkTMyeckoe Bpemsa pas3roHa 3a-
BUCUT TOJIbKO OT MOMEHTA Harpy3Kku, a Npu NJAaBHOM NyCKe BpeMA pa3roHa 3aBUCUT eLle
M OT BE/IMYNHbI OrpaHNYeHna Toka loepl.
b2- 3aknAnHUBaHue npu pabore

[JaHHaa PyHKUMA aKTMBMpPYeTCca cnycTa Bpems TrycK nocne 3anycka asuratens. 3a-
wmTa cpabaTbiBaeT Npu 4-KpaTHOM NpPEBbILEHMM HOMUHANBLHOIO TOKA BO BpeMs paboTbl,
KOTopoe CBUAETEeNbCTBYET O NOMHON BNOKMPOBKE poTopa ABuraTensa. 3aaeprkka cpaba-
TbiBaHMA 3awnTbl 0.1 cek.

B3- neperpy3ska no ToKy Bo Bpemsa paboTbl.

[JaHHaa PyHKUMA aKTUBMPYETCA cnycTa Bpema Thyck.nocne 3anycka gsuratens. 3a-
WKUTa NpeaHa3sHavYeHa gnA 3aWmTbl NPUBOLHONO MexaHM3Ma OT Neperpy3kn No MOMeHTYy
BO BpemaA paboTbl. Mpu NpeBbIlEHNM TOKA, YCTAHOBIEHHOIO pe3ncTopom lomka npowuc-
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XOAUT OTKAOYEHMEe ABUraTens C BblAavyen CMrHana aBapuun. 3aaeprKKa cpabatbiBaHUA 3a-
WwmnThl 1 cek.
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2.5 PeXXum nHgmuKkauum nctopmum aBapui

TupuctopHble nyckatenn cepun BUCTAPT-P nmetoT aHeproHe3aBUCUMYIO NaMATb, B
KOTOPOM COXpaHAKTCA Koabl 8 nocnegHux owunbok. No mepe cpabatbiBaHMA OWMOOK
AYEMKM apXxMBa 3aMO/IHAKTCA KOoAaMu aBapwuii co caBurom ot 1-i K 8- suelike (B 1-1
AYelrKe BCeraa XpaHUTCsa Ko camom nocaeaHen aBapun).

OnA VHOMKAUMM UCTOPUKM aBapuid MCMNOb3YIOTCA MUKponepeKkatodaTenn SW1.9,
SW1.1, SW1.2 n SW1.3. pu BrkatoveHun nepekntovatena SW1.9 aBTomaTtmyeckm BKAIO-
YaeTca pPeXMm MHAWKAUUM UCTOPUM aBapui. NMopagKosBbii HOMEpP NOKa3biBAaeMOW aBa-
pUn B apxmnBe BbibUpaeTca c NoMoLLbto nepekntovatenen SW1.1 -

BHUMAHMUE: MNMpu BkntoueHHOM nepekntoyatene SW1.9 nyckarenb He pearupyer
Ha BHeWwHWe KomaHAabl BxogoB “Bn”, “H3” u “MBx”. PeXXxum nHgukauum nctopum asa-
puia XxapakTepusyeTca MUraHuem MHamKatopa “Asapua”.

Tabauya 8 — HasHayeHue nepeknwoyameneli SW1.1 - SW1.3 e pexcume UHOUKa-
yuu ucmopuu asapuli
CocToaHue nepekntoyatenen SW1 | MopAagKoBblii HOMmep

1 2 3 aBapuu B apxuse

0 0 0 1 (nocnepHss cpaboTasLlas aBapus)

0 0 1 2 (npegnocnegHas)

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 BCcex aBapuit yepes
30 cekK)

BHUMAHME: Tak Kak nepekntuyarenn SW1.1 - SW1.3 ucnonb3yrorca npu pabore
ANA HACTPOMKM KNacca 3aliuTbl TENJIOBO MOAenu ABUratens, To nepes BKAOYEHUEM
peXXuma MHAUKALUKM HeobXoAMMO 3anOMHMUTb MX COCTOSIHME, a MOC/Ae BbIKJAIOYEHUA
peXXnma MHAUKAL MU BOCCTAHOBUTb UX NPEXKHME 3HAYEeHUA.

Mpoueaypa MHAMKALMM COXPAHEHHbIX aBapU:

3anoMHUTb TEKyLLEee COCTOAHUE nepekatoyatenen SW1.1 —SW1.3.

BkntounTb nepekntoyatens SW1.9.

BbibpaTb HOMep aBapuK U3 apxmMBa B COOTBETCTBUM C Tabn. 8.

HabntogaTb MHANMKALMIO COXPAHEHHOrO Koga aBapun.

Ecnn B BbIOpaHHOM AYEMKe NAMATU COXPaHEH KoA, aBapuun, To uHAMKaTop “Asapua”
mMuraeT, a HaukaTopbl “foTtos”, “Bnepea” nam “Hazaa” yncnommnynbCHOM MHAUKaLMEN
oTobparkatoT Koz owmnbku (cm. n. 2.3.2)

PwnNeE
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Ecnu B BbIGpaHHOM AYelike OTCYTCTBYET KOZ aBapuu (AYelika nycTas), To MHAUMKaATop
“ABapun” peaKo MUraeT, a ocTa/ibHble UHAMKATOPbI BbIK/IIOYEHbI.
5. Ona vHgukaunm 6onee paHHEN UAM NO3LHEN OWMOKM HYXKHO BblBpaTb HOBYIO AYen-
Ky nepekntoyvatenamm SW1.1-SW1.3.
6. [na Bbixoga U3 pexmma UHAMKAUUW HYXKHO BbIKNOUYUTb nepekntodatesib SW1.9 u
BOCCTAaHOBMUTb paboyee cocToaHMe nepekatoyatenen SW1.1 —SW1.3.

OuKncTKa apxmMBa aBapum

Mocne NpocmoTpa apx1Ba aBapuu MOMKET BO3HMKHYTb HEOBXOAMMOCTb OYMCTKM ap-
XMBa ANA TOro, 4tobbl NpuM Nocneaylowem NPoCcMoTpe OTobpaXKanucb TONIbKO HOBble
OWnBKU.

MNpoueaypa OYUCTKM apXMBa aBapPUN:

1. Bkawouutb nepekntovatenn SW1.1, SW1.2 n SW1.3 (pexxum nHamMkaumm 8- nocnen-
Hel aBapun).

2. BkatouuTtb nepekntovatens SW1.9.

3. Yepes 30 ceKkyHAa Npon3onaeT OYNCTKA apxmnBa aBapuu, o Yyem byaeTt cMrHaan3mpoBaTb
KpaTKOBpeMeHHOe 3aropaHue Bcex CBeToAN0A08.

4. Y7106bl YAOCTOBEPUTLCA B NMPOBEAEHMN OUYMUCTKU BbIKNKOUUTL Nepeknatovatenn SW1.1,
SW1.2 n SW1.3 (pexxum nuaukauum 1-i1 nocnegHen asapum).

5. Ecam ounctka npowusownia ycnewHo, nHamkatop “Asapua” byger muratb. 310 byger
03Ha4aTb TO, YTO 1-A K BCe NoC/ieayOWmne A4ENKM apPXMBaA OUYULLEHDI.

6. Boikntoumnte SW1.9 n BOCCTAaHOBWUTH MOJIOXKEHMe nepeknatodatenen SW1.1, SW1.2,
SW1.3.

Cépoc owmnbKu c ucnoanb3osaHuem nepekatoyarena SW1.9

Ecnm BkntounTb nepekntoyatens SW1.9 nocne oTKAKOYEHMA ABUraTENA C UHOMKALMEN
aBapun (MHaukatop “Asapua” roput), To nNpu BKAoYeHMN SW1.9 npoucxoauT cbpoc Te-
Kywen owmnbku (oTkntoueHne pene “Ak1”-“Ak2”) u nepexop B peXXMM UHAUKALMUU UCTO-
pPUKX aBapUiA, KOTOPbIM XapaKTepm3yeTca MUraHMem nHgmkatopa “Asapuma”.

C6poc OWNBKM M Nepexos B PeXuUm MHAMKALMW UCTOPMM aBapui 3anpeLLatoTca
TONbKO B CAeAYHOLWMX CNYYAAX:

1) NocToAHHO NpU AENCTBMM KoAa OWNBKN A4 (MakcMManbHO-TOKOBas 3aluMTa)

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

3) BpemeHHO Npu AencTBMM Koaa owmnbkm A6 (neperpes nyckaTens)

B nocnegHux aByx cnyyaax c6poc owmnbKM 1 nepexos B pexmum MHAnKaumMm 610Ku-
pyeTca B TeYeHMEe HEeCKOJIbKUX MMUHYT Nocne OTKAYeHMA aBuratens (Bblaeprkka ana
OCTbIBaHWA ABUraTena Uan nyckatens).
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2.6 OnucaHue GpyHKUMiIA MHOTOPYHKLMOHANBbHOIO BXoAa «MBX»

2.6.1 ®yHKuyma «Cbpoc aBapumn» (SW1.10=0, SW1.11=0)

Mpw cpabaTblBaHMM 31EKTPOHHbIX 3aWMT, MNOA34a HaNpPAXKeHUA Ha BXxoZ « MBx» npu-
BOAUT K cbpocy owmnbku (Kpome owmnbkm Ad). NMpu NOCTOAHHOM Nogaye HaNPsAXKEeHUA Ha
BxoZ, «MBx» Kbpoc owmnbkmn ocywecrsnsaerca Yepes 1 cekyHay nocne cpabatbiBaHusA, 3a
NckNoveHnem owmnbok A3 1 A6, KBpoc KoTopbix BIOKMpPYyeTCA Ha onpeae/ieHHOE BpPeMA.
MpuMepbl CXeM BKIOYEHWUI NPUBEAEHbI HAa PUCYHKe 9.

BCT-xxP/xxx-3x

+24 0 06w Bn Hs MBx

P N\ 7\ P

s
S \[ ]} \/

S1"Bnepes"

S2"Haszap"

S3"Copoc”

e,

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

Ent Bn2 Hzl Hz2 WMBx1 MBxI

Pt

. ™

L L) ot L

PucyHoK 9 - ®dyHKumua « MBx» - «Cobpoc aBapum»
2.6.2 ®PyHKuyma «Cton (camonoaxsaT)» (SW1.10=0, SW1.11=1)

Mpu BblbOpe GYHKLUMMK, 3aNyCK NPOUCXOAUT NPU KPAaTKOBPEMEHHOM noaaye Hanps-
*KeHUA Ha Bxoapl «Bn» mam «H3» npu Hannumm HanpaxkeHua Ha exoae «Msx». OcTaHOB
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NPOUCXOAMUT KPAaTKOBPEMEHHbIM CHATUEM HanpsaXKeHMA Ha Bxoge «MBx». Mprumep cxembl
BK/IIOYEHUA NPUBEAEH Ha pucyHKe 10.

BCT-xxP/xxx-3x

24 0 06w Bn Hs MBx

) 7\

O Y Y
NS \[ ]} /

S1"Bnepep”

S2"Haszan"

S3'Ccron”

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

Bnl Bn2 Hzl Hs2 MBx! MBxZ

L L= Ly N

SEZ2'"Hazapn"

PucyHoK 10 - ®yHKumna «MBx» - «CTon (camonoaxsaT)»

2.6.3 ®yHKuMA «3anpet» (SW1.10=1, SW1.11=1)
Mpun OTCYTCTBUM HaANPSAXKeHUA Ha Bxoae «MBX» 3anyck asuratens b6aokmpyetca. CHs-

THE HanpAxXeHuAa Ha BxXoae «MBx» BO BpeMA pa6OTbI Asuratena npmnsoguUT K CHATUIO
HanpAaxXeHunAa ¢ agsuratena U OCtTaHOBKE Ha Bbibere.
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3 WUCNOJIb3OBAHUE MO HASHAYEHUIO

3.1 JKcnayaTayMOHHbIe OrpaHUYeHuns

3.1.1 He gonycKaeTca MCNONb30BaTb NyCKaTe b AN1A KOMMYTaLMUKW ABUraTtenem ¢
MYCKOBbIMMW TOKaMM CBbiLe YKa3aHHbIX B Tabanye 2.

3.1.2 MMpwu npeBbieHNM TeEMNEPATYPbl BO34YyXa OKpYKatoLen cpeapl Bbiwe 40°C
AO0NYCTUMbIN KOMMYTALMWOHHbIN TOK NYCKaTeNA CHUXKAETCA IMHENHO B COOTBETCTBUM C
rpapukom, NnpMBeAeHHbIM Ha PUCYHKe 12.

3.1.3 apameTpbl CETU U CUTHANIOB YNPABAEHUA JO0MXHbI COOTBETCTBOBATb MAPKU-
POBKe nycKaTtens.

3.1.4 [nA 3awmTbl NycKaTena OT KOPOTKMX 3aMblKaHUI HeobxoaMmo NoaasaTthb
HanNpAXeHMe Ha ceTeBble KNeMMbI MyCcKaTena yepes NnpeaoxpaHUTeNn Uan aBTomatmye-
CKWUI BbIKNtOYaTe b, YCTaBKa TOKA MaKCMMaNbHOIO pacLennTens aBToMaTUYeCKoro Bbl-
KNntouyaTena He aomkHa npesbiwatb 300A. B cnyyvae nrHopuposaHmna TpeboBaHMM No 3a-
LWMTE NyCKaTenA Npomn3BoaMTENb OCTaBAAET 32 COBOM NpaBO OTKA3a B rapaHTUIMHOM pe-
MoOHTe. [TyckaTenb He NpegHa3HaYeH A4/1a NUCNONb30BaHMA B cuctemax 6e3onacHoOCTU U
Xn3HeobecneyeHms, He OTHOCUTCA K B3pbiBOHE30NacHOMY U UCKpobesonacHomy obopy-
0,0BaHULO.

3.1.5 TlycKkaTenb He NpeAHA3HAYeH AN UCNONb30BaHUA B CUCTEMax 6e30nacHOCTH
N }Kn3HeobecneyeHus, He OTHOCUTCA K B3pblBobe3onacHomy 1 nckpobesonacHomy o6o-
pPyA0BaHUIO.

3.1.6 Ecnu HemcnpaBHOCTb NycKaTena nnum cpabaTbiBaHME 3aWUTHBIX GYHKUUMA
MOXKET NPMBECTU K 3HAYUTE/IbHbIM NOTEPAM UAN HEFATUBHbLIM NOCNEACTBMAM Heobxoaun-
MO UCKIIOYUTb NN MUHUMU3UPOBATL UX C MOMOLLbIO AOMNO/IHUTENBHOMO 3aLWUTHOIO U
(nnn) pesepBHOro o6opyn0BaHMA, @ TaKKe A0/KHO ObITb NPesyCMOTPEHO ONEepPaTUBHOE
obHapyrKeHne N yCTpaHeHMe HeMCNPABHOCTM (Nepe3anyck owmnbKuM, 3ameHa nyckaTena us
3UM naun Ha cTaHAAPTHLIN MarHUTHbIM NycKaTe b, Nepexo Ha pe3epBHoe obopyaoBaHme
nap.).

3.1.7 Ecau B npouecce aKcnayaTauum nyckatena BO3HUKAOT NOBTOpAtOLLMeECA
cpabaTbiBaHMA PYHKLUMM 3aLLUTHOIO OTKAOYEHMSA, TO HEOBXO0AMMO NpeanpPUHATL Mepbl
ANA ycTpaHeHuA cpabaTbiBaHMA 3aLWMT, @ NPU HEBO3MOKHOCTM YCTPAHEHUA CBA3ATLCA C
npou3BogUTENEM ANA KOHCYNbTaunn. MHOroKpaTHOE MTHOPUPOBAHME NPUYNH M COpOC
owKnboK nyckatena ABNAETCA NOBOAOM AN1A OTKAa3a B rapaHTUM.

3.1.8 TlyckaTenun umeroT BCTPOEHHbIM TEPMOAATYUK ANA 3aLLMUTbI MyCKaTena oT ne-
perpesa v Npu pasmMmeLLeHUM FPYNnbl NycKaTenen B wWKadpy Heobxogmmo obecneunTsb Tpe-
byembii TeMnepaTypHbIn

3.1.9 He ponycKaeTca Ncnosib30BaHMe MycKaTena B MOMELWEHNAX C HAANYNEM TO-
KONpOoBOAALLEN MbINN.

3.1.10 NMpu npoBepKe CONPOTUBNEHUA U30AALMM BHELLIHUX Lene HeobxoamMmo oT-
KNOYUTb UX OT NyCKaTens.
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3.2 MoarotoBKa nycKatenAa K UCMONb30BaHUIO

3.2.1 PacnakoBaTb nyckaTtesb. [1pon3BecTn ero BHeLWHMNM ocMOTp, obpaLlan
BHMMaHMeE Ha OTCYTCTBME MEXaHUYECKUX MOBPEXAEHUI KOPMyca U KIEMHUKOB.

3.2.2 Tpu HAANYNK MEXAHMYECKMX NOBPEXAEHNIM Kopnyca (BMATUH, TPELLMH, cie-
[0B KOPPO3MU U Apyrux AedeKToB) NycKaTenb cneayeT cuMTaTb HeUcnpaBHbIM. danb-
Helwen NPoBEPKe N BKAKYEHUIO B CETb TAKOM NyCKaTe /b HE NOANENMUT.

3.2.3 [pu BHECEHWUM NyCKaTeNAa C MOpOo3a B TEN/I0e NOMeELLLEHNE OCTaBUTb NyCKa-
TeNb B 3aBOACKOM YNaKoBKe B NomeleHMm Ha 8-10 yacos A Toro, 4tobbl nyckaTenb no-
CTENeHHO NPUHAN TeEMMEepPaTypPy OKPYKatoLLero Bo3ayxa.

3.2.4 OTKUHYTb KPbILKY C OPraHOB ynpaB/ieHMNA nyckaTena. YCTaHOBUTb PYYKK ne-
pPeMEeHHbIX Pe3UCTOPOB M NepeKoYaTene B COOTBETCTBUM C TpebyembiM peXXumom pa-
60Tbl, PyKOBOACTBYACb YKa3aHMAMM pa3aena 2. 3aKpbiTb KPbILLKY.

3.3 MUcnonb3oBaHue nyckaTtena

3.3.1 3aKpenuTte nycKkatesb Ha BEPTUKA/IbHOM MOBEPXHOCTM C MOMOLLbIO KpPerne K-
HbIX 60NTOB.

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

3.3.3 Yb6epguTtecb B OTCYTCTBUM HANPAKEHUA B NUTAIOLLEN CETU U LEenAX ynpasne-
HUA.

3.3.4 TllopcoepmHuTe NycKaTeb K CeTU, ABUraTeNto U ynpasaatowmm uenam. Lenn
yNpaBAeHUA AO/KHbI NPOKNAAbIBAaTbCA OTAE/bHO OT CUNOBLIX LEMEN.

3.3.5 TopgakTe HanpAXeHMe Ha nyckaTenb. MNpu MCNPaBHOCTU CXEMbI NOAKALOYE-
HUA AO0NXKEH 3aropeTbCca MHAMKATOpP «[0TOBY».

B cnyuae, ecnn nHagmkatop «foToB» nHAMUMpPYeET Kog aBapum Al (cm. n.2.3) npose-
pUTb Hannume $as ceTun, OTCYTCTBME 3HAYMTENBHOrO AncbanaHca HaNPAXKEHNUN, OTCYT-
cTBme 0bpbiBa Kabena gsuratena uam npobos TMPMUCTOPOB NyCKaTeNs.

B cnyuae, echm nHankatop «fotoB» muraet 2 pasa npu nogade nUTaHMa AN UHAKU-
umpyeT Koz aBapum A2 (cm. n.2.3), To 3TO cBMAETENbCTBYET 06 06paTHOM YepeaoBaHMK
da3 HanpaxeHua. CheayeT U3MEHUTb NOAKNOYEHME ABYX Ntobbix $a3 Ha BXoae nycKaTe-
nAa.

3.3.6 Yb6epguTechb, UTO ABUraTe b BPALLAETCA B KMPAMOM» U B «0BpaTHOM»
HanpasAeHUN B COOTBETCTBUM C CUTHANIAMM YNPaB/IeHNA, NPU 3TOM 3aropatoTcA MHOUKA-
Topbl «Bnepen», «Haszaa» B cOOTBETCTBMM C onMcaHMem paboTbl B nogpasgene 1.3.
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4 TEXHUYECKOE OBCNYXKUBAHUE U PEMOHT

3anpewaerca! MpousBoguUTb TeXHUYECKoe 06CNyKMBaAHME NycKaTensa nNpu nopax-
HOM HanpAXeHUM.

4.1 O6wue yKasaHuA

4.1.1 TexHu4yeckoe obcnyxmBaHMe NycKaTena NPoON3BOANTb HE pexe O4HOro pasa
B roa.

4.1.2 K TexHunyeckomy obCny*KMBaHUIO AOMNYCKAOTCA nLA, MMeloWwmMe cneunanb-
HYI NOArOTOBKY W AOMYCK K 3KCNAyaTauum sanekTpoyctaHosBoK o 1000B, nayumswme
HacToALlee pPyKOBOACTBO NO 3KCN/yaTauuu.

4.2 Mepbl 6e3o0nacHocTH

OnacHo! Mpu nogaue HanpAXeHUA Ha NycKaTe/lb HA K1eMMax ABUraTensa NpuUCyTCcTBy-
eT onacHoe Hanpsa)eHue! Bce paboTbl ¢ Harpy3Kou NPOU3BOAUTb NPU CHATOM Hanpsa-
YKeHuu ¢ nycKatensa!

4.2.1 TMpu pabote c nyckatenem cneayet pykosoactBoBaTtbca FOCT 12.3.019
«lMpaBnna TEXHMYECKOM IKCMIyaTaLMmM YCTAHOBOK NoTpebutenein», a Takke «MexoTpac-
NleBbIMM NpaBuUIaMM MO OXpaHe Tpyda NP 3KCnayaTaumm 3neKTpoyctaHoBoK» [MOT PM-
016-2001.

4.2.2 Tlpu aKcnayaTaumm nyckaTenb A0NXKeH ObiTb 3a3eMneH NoCpeacTBOM 3a3eM-
NAKOLWEro NPoBOAHMKA, NOACOEAMHEHHOIO K WMNWAbKE 3a3eM/IEHUA, PACNONOKEHHOM Ha
Kopryce nyckartens.

4.2.3 He ponycKkaeTca paboTa nycKkaTens co CHATOM KPbILLKOA.

4.2.4 Bce paboTbl NO MOHTaXy MycKaTenAa NPoM3BOAMUTb NPU NOJHOCTbIO CHATOM
HaNPAXeHUN nuTaHma. MNpu 3ToMm Heob6XOAMMO BbINOSIHUTL MEPONPUATMA MO NPesoT-
BpaLLeHMIO oWMBOYHOM NOgaYN HANPAXKEHMA HA NYyCKaTeNb.

4.3 MopAaaoK TexHu4eckoro obcnyknBaHua

4.3.1 TexHu4yeckoe obcnyKnMBaHMe NPOBOAUTCA HE pPeXKe O4HOro pasa B roa.
4.3.2 PaboTbl, Npon3BOANUMbIE B XO4€ TEXHUYECKOrO 0O6CNYKNUBAHUA:

® KOHTPO/Ib KpenaeHnA nycKkaTens;

® KOHTPO/Ib 3/1EKTPUYECKMX COEAUHEHNN;

® yaasieHue MblN U FPA3N C KNEMMHUKOB;

® yaaneHue Nbiv U rPA3n C NOBEPXHOCTU pagmaTopa U KOXKyXa NycKaTens;

® [pOBEpKa CONpoTUBAEHUA nsonauum no n. 3.2.4. Nposepka Nnpon3BoamMTCA Npu OT-
KNOYEHUM OT NyCKaTens CUN0BbIX, YNPABAAOLWMNX U CUTHANIbHbIX LLenen.
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4.3.3 [Mpw npoBeaeHUM BHELLHErO OCMOTPA HE A0XKHO bbITb 0cnabneHunn Kpe-
NeXHbIX BUHTOB NyCKaTens, 0clabneHnsa U NoAropaHUa KOHTAKTOB KIEMMHbIX coeauHe-

HUMN.

4.4 Bo3moOXKHble HeUCrnpPaBHOCTU U METOAbl UX YCTPaHEeHUA

4.4.1 Mpw noncKke HEMCNPaABHOCTEN B NePBYIO o4Yepeab NpoBepbTe HaNYMe
HanpAMeHUa CeTU U HaZIMYMe CUrHaA/I0B YNpPaB/ieHMA, COOTBETCTBME UX MapPKMPOBKE Ha
nyckatesne. MpoBepbTe HaAEKHOCTb NOACOEANHEHUA ABUTaTENA U LIEeNel ynpaBaeHus.
MpoBepbTe COOTBETCTBUE YCTAHOBNEHHbIX PEXXUMOB PaboTbl NyckaTens GpakTUYeCcKUm

pexnmam npmeoaa.

4.4.2 Tlpy noncKke HeMCNpPaBHOCTEN PYKOBOACTBYUTECH COCTOSIHMEM CBETOAMOA-
HbIX MHAMKATOpPOB «[oTOB», «ABapua», «Bnepea», «Hasag» v ykasaHMaAMmuM nogpasnenos
2.3 1 2.4 HacTosLWEero pyKoBOACTBA NO 3KCMNAyaTaunm, a TakxKe Tabanubi 10.

Tabauya 10 HeucnpasHocmu u memoobl UX yCmpaHeHus

MpusHaku
(cm. n.2.3, 2.4.)

MpuuunHa

Cnocobbl ycTpaHeHuA

[lBuratenb He 3a-
nycKaeTca npu no-

flaye KomaHz, 3anyc-

Ka, MHONKATOP

«ABapua» He ropur.

-NencTByeT CMrHan Ha Bxoae
«MBx», 3anpeLatoLmin BKaoue-
Hue

-NPOBEPUTb PYHKLNIO
Bxoaa «MBx» (nepekntoya-
Tenn SW1.10, SW1.11) n
cooTBeTcTBYHOWEE PYHK-
LUK COCTOAHME BXOAA
«MBx»

NHankaTop “ABa-
pua” muraet

-BKNtOYEH peXUM MHANKALMMU UC-
TopuKn owKnboK (BKAOUYEH nepe-
Kntovateno SW1.9)

-BbIKNOYUTb NEPEKIOYA-
Tenbo SW1.9

MwuraHne nHauKa-
Topa «l[oToB»

_Kk_xl

(kon aBapum Al)

- 06pbIB $Ha3bl Ha BXOAE UK Bbl-
XxopAe nyckartens;

-3HauYnTeNbHbIN gncbanaHc cete-
BOrO HanpsAXXeHus;

-npobon Tnpuctopa

-NpPOBEPUTb NCNPABHOCTb
NOAKNOYEHUI;

-U3MepUTb HanNpAXeHne B
¢da3zax;

-U3MepUTb CONPOTUBIEHNE
TUPUCTOPOB Ha Hanuumne
npobos (Mpum.)

MuraHne MHOQUNKa-
Topa «[oToB»

2

(Kog aBapum A2)

-obpaTHOe YepeaoBaHue ¢as ce-
TEBOro HanpAXKeHus

-NMOMEHSATb MECTaMM JTt0-
6ble aBe BXoAHble pasbl

MwuraHne nHauKa-
Topa «[oToB»

_Kk_x3

(koa aBapum A3)

-BbICOKaA 4YacToTa BKAOYEHUN;
-NOBbILWEHHbIN TOK ABUraTens;
-HenpPaBU/IbHO HACTPOEHbI Napa-
MeTpbl TennoBon moaenu n (unm)

-YMEHbLUNTb YacToTy
BK/IIOYEHUI;
-yCTPaHUTb NepPErpysKy
ABUraTens;
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HOMWHA/IbHbIN TOK,

-3aTHHYTbIIZ NyCK U3-3a HNU3KOTO
OrpaHN4YeHuA TOKa,

-CIMLUKOM BbICOK TOK U1 anun-

T€/IbHOCTb AUHAMHUYECKOTO TOP-
MOXEHUA;

-yCTaHOBUTb HOMWHaNb-
HbI TOK M NapameTpbl
Tena0BoOM moaenun cornac-
HO noapasaeny 2.1;
-YBE/IMYUTb OFPaHUYEHUE
TOKa WUJIN BKAKOUYUTb PEKUM
6e3ygapHoro nycka co-
rnacHo nogpasaenam 2.1,
2.2;

-HACTPOUTb NapameTpbl
TOPMOKEHMA COrNacHo
n.2.2.

MuraHne MHOUNKa-
Topa «loToB»

_Z*x4

(kopn aBapuu A4)

-NpeBblleHNe NPeaebHOro ToKa
HarpysKku (KOpoTKoe 3aMblKaHue,
3aMblKaHWe Ha 3eMNo U T.4,);
-HenpaBW/ibHan HaCTPOMKA HOMMU-
Ha/IbHOTO TOKa

-YCTPAHUTb NPUYUNHY 3a-
MbIKaHUA;

-HaCTPOWUTb HOMMHANbHbIN
TOK cornacHo n.2.1.3

MwuraHue nHgmMKa-
Topa «loToB»

{*xs

(kop aBapum A5)

-06pbIB $asbl Ha BXO4Ee UK Bbl-
xoAe Bo Bpemsa paboTbl;
-ancbanaHc TokoB $a3>50%

-NPOBEPUTb NCNPABHOCTb
NOAKNOYEHUN;

-U3MEPUTb HaNpsAXKeHne B
¢dazax;

-U3MEepPUTb CONPOTUBIEHNE
0bMOTOK aABUraTens

MwuraHne nHauKa-
Topa «[oToB»

_Kk_XG

(Koa aBapum Ab6)

-neperpes NycKaTens u3-3a BbICO-
KOW OKPY’KaloLwen TemnepaTtypbl,

HapYyLEHNA YCNOBUIA OXNAXKAEHNA
AN gnnTenbHom paboTbl C NOBbI-
LWEeHHbIMM TOKaMM

-obecneunTb ycnosusa
OKpY»KatoLLero so3ayxa u
Harpy3Ku cornacHo Tabnu-
ue 1 m pucyHky 12

MwuraHne nHauKa-
Topa «[oToB»

_Kk_XS

(kon aBapum A8)

-BHYTPEHHAA ownbKa n3-3a cbosn
NPOrpammbl MMKPOKOHTPOI/IEPa
-HENCNPABHOCTb NycKaTens

-NPOBEpPUTb HaZEKHOCTb
3a3eMsieHuns;

-Y4aNNTb NycKaTenb OT UC-
TOYHUKOB KOMMYTALMOH-
HbIX NOMeX (MarHUTHbIE
MyCcKaTe/n, KOHTAKTOpbI).
-CBA3aTbCA C NPOU3BOAM-
Tenem;

MwuraHne nHauKa-
Topa «Bnepea» nnan
«Haszag»

{k_xl

(kop aBapum b1)

-ABUraTeslb He 3anyckaeTcs u3-3a
NOBbILUEHHOrO MOMEHTA Harpy3Ku
(13-3a HencnpaBHOCTM NoALWNN-
HWUKOB WM 3aKJIMHMBaHUA);
-HenpaBW/IbHO HAaCTPOEHbI Napa-
meTpbl Tnyck v (nnn) loepl

-yCTPAHUTb MeXaHU4YecKue
HEUCNPaBHOCTH;
-yBE/INYUTbL NapameTpbl
Tnyck v (unn) loepl (cm.
n. 2.4.3)
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MwuraHune nHAVKa- -3dK/IMHUBaHWNE ABUTATENA BO -YCTPAHUTb MeXaHN4YeCKHe
Topa «Bnepea» unu | Bpemsa paboTbl HEUCMNPaBHOCTH
«Hasaa»

{*XZ

(Koa aBapum B2)

MwuraHue nHAnKa- -neperpysKa gsuratena no Toky -BbIAACHUTb NPUYNHY Nepe-
Topa «Bnepea» uan | (1> lomkan); rpy3Ku;

«Haszag» -HenpaBUIbHAA HACTPOMKA Napa- | -HAaCTPOUTb NapameTpbl Co-
-Ki(— «3 meTpa lomKa nav HOMMHANbLHOTO | r1acHO noapasgeny 2.1 um

TOKa n.2.4.3

(Koa aBapum B3)

MpumeuyaHue: ConpoTUBNEHME TUPUCTOPOB U3MepPAETCA Mmexay Knemmamm An Al, Bu
B1,CunCl,BuCl, CuB1lcnomouwblo ommeTpa Npu HanpaxeHun He 6onee 100 B nocTo-
AHHOrO TOKa. BennumHa conpoTtueaeHnAa AomKkHa bbiTb He meHee 1 MOM.
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5 XPAHEHUE U TPAHCMOPTUPOBAHMUE

YcnoBus XxpaHeHWs nycKaTena AONXHbl COOTBETCTBOBATb TpebosaHuam [OCT
15150-69.

MyckaTenn B WTATHOM YNaKOBKE TPAHCMOPTUMPYIOTCA BCEMU BUAAMM TpaHCNopTa B
COOTBETCTBUM C MpPaBUIaMM NEepPeBO3KM FPy30B, AENCTBYHOLMMM HA COOTBETCTBYIOLLEM
BMAE TPaHcnopTa.

6 KOMIMNEKTHOCTb

B komnnekT nycKatena BXxo4ArT:

* nyckatenb BCT-XXP/XXX-XX 1wr.
* nacnoprt 1w,
* PYKOBOACTBO NO 3KCM/IyaTaLum
BEM/AK.648600.002 P3 1wrT.
* ynakoBKa 1w,
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PUCYyHOK 12 — 3aBMCMMOCTb MAaKCMMaJIbHOrO KOMMYTUPYEMOro TOKa ABuUratena oT
TeMNepaTypbl OKPYyKatoLen cpeabl:
a) NPoAOMKUTENbHbIN pexxnum MB=100%
6) NOBTOPHO-KpaTKOBPEMEHHbIN pexxunm MNB=40% (ao 250 BKAKOYEHWUI B Yac)
B) MOBTOPHO-KPaTKOBPEMEHHbIM pexknum MNB=25% (ao 630 BKAOYEHMI B Yac).
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PucyHok 13 — NabaputHble pasamepbl BCT-2P, BCT-6P, BCT-12P
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PucyHok 14 — NabaputHble padmepbl BCT-16P
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PucyHoK 15 — lMNogkntovyeHne npoBOAHMKOB

NMpumeyaHue:
PekomeHayemasa AaMHa 3a4nLL,aeMon YacTu NnpoBoaa:
- ANS CUNOBbIX Lienen 11-12 mm;

- ANA uenewn ynpasaeHus 5-6 mm.
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O6uecTBO C OrpaHU4EHHOWN OTBETCTBEHHOCTbIO
HayuHo-npoussoacTeeHHasa ¢pupma «BUTEK»

3neKTp0TEXHMHECKMﬁ otaen

Poccus, 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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