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HacTtoAauwee pykoBOACTBO MO 3KCNAyaTaumu npegHasHadyeHoO ANA U3YYeHUA BO3-
MOKHOCTeN N TpeboBaHMI NO 3KCNAyaTauUM PeBEPCUMBHbBIX YCTPOMCTB NAABHOMO NyCcKa U
3awmnTbl cepumn «BUCTAPT-P» (B AanbHenwem — NycKkaTenn) u CoAepXKUT UX ONMUCaHUE,
TEXHUYECKNE XaPaAKTEPUCTUKN N Apyrue cBeaeHus, Heobxoammble Ana NpaBUIbHOM 3KC-
nAyaTauum, TPAHCMOPTUPOBAHMA U XpaHeHUA nyckatenen « BUCTAPT-P».

BHUMAHMUE!

K paboTe c nyckaTenamm AonycKarTca nLa, UMetoLmne A0oNyCK K 3KCnyaTaumum
3NEKTPOYCTAHOBOK M U3y4MBLUME HACTOSALLEE PYKOBOACTBO NO 3KCMAyaTauuu.

MepeA BKAKOYEHMEM NyCcKaTENA HEOBXOAMMO M3YUYUTb HACTOSLLEE PYKOBOACTBO MO
aKCnAyaTauuu.

MpaBuabHasA M HageKHasa paboTa nyckaTens obecneynmBaeTca He TO/IbKO Ka4ecTBOM
N34EeNUA, HO U COBNOAEHNEM YCTIOBUIM SKCMyaTaLMM U PEXMMOB paboTbl, a TaKkKe Apy-
rMX TPebOBaHWUI N OrPaHUUYEHWNI, U3/IOMKEHHDBIX B HACTOALLEM PYKOBOACTBE MO 3KCnyaTa-
unn. B cnyyae, ecnn HeobxogmMman MHGOPMALIMA MU XapPaKTEPUCTUKM OTCYTCTBYIOT, UM
€CTb COMHEHWS B NPaBUIbHOCTU NOHUMaHMA MHPOPMALMKU, HEOBXOAMMO CBA3ATLCA C
NpoM3BOAUTENEM AN KOHCY/IbTaLUM,
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1 ONMUCAHUE U PABOTA

1.1 Ha3sHaueHue

1.1.1 YcTpolicTBa NiaBHOro Nycka M 3awmTbl cepun «bUCTAPT-P» (B AanbHenwem
nyckamesis) — 3T0 MHOTOQYHKLMOHAIbHbIE TUPUCTOPHbIE NYCKAaTeNU C MUKPONpoL,eccop-
HbIM yNpasB/ieHUeMm, npeaHa3HaYeHHble Aasa NaasBHoro nam besyaapHoro nycka, peesepca
M 3aWMTbl TPeXPa3HbIX AaCUHXPOHHbIX ABUraTeNEN.

1.1.2 HactoAawee pyKOBOACTBO MO 3KCMJyaTaumum pacrnpoCTPaHAETCA Ha mogenu
BCT-2P, BCT-6P, BCT-12P n BCT-16P ¢ ¢pyHKumen «lnaBHbIM OCTAHOB YEPBAYHOIO peaykK-
TOpa», NnpeaHa3HAYeHHble ANA MEXAaHM3MOB C YEPBAYHbIM PeAyKTOPOM ANA UCKNOYEHUA
y4ApOoB Npu CaMOTOpMOXKeHUU. UHPopmaunto o apyrnx GyHKUMOHANbHBIX MoanduKa-
unax cepum «BUCTAPT-P» MOXHO NOAy4MTb Ha canTe npowussogutensa http://bitek-
e.ru/bistart.htm.

1.1.3 CrpyKTypa ycn0BHOro o603HayeHus:

| dYHKUMOHaNbHaA moanduKaums

BCT-xx P/380- x 0Y
|
|

0Y4- ¢ pyHKUMen “NnaBHbIN OCTAHOB YepPBAYHOTo peayKkTopa”

|
|
|
| | curnan ynpasnenua:
|
|
|
|
|

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

HanpsaxeHune cetn: ~3x380B

P -peBepcuBHbLIN

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

Mpumep 3anmMcu nyckatena peBepCUBHOr0, HA HOMMHANbHbLIA TOK 12 A 1 Hanpsaxe-
Hue cetn ~380B c curHanom ynpasneHma 180-400VAC/VDC c ¢pyHKumel «MnaBHbI OCTa-
HOB YepPBAYHOIo peAyKTopa» Co CTEMEHbIO 3aWMTbl 060104KM IP20:

BCT-12P/380-004 BM/K.648600.002TY
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1.2 TexHU4Yeckue xapaKTepucTuku

1.2.1 Buag KAnmaTtuyeckoro ncnonHeHua nyckatenen ¥YX/13.1 no FOCT 15150-69.

1.2.2 TlyckaTenb npegHasHayeH ANA IKCNyaTaumMu B 3aKPbITbIX NMOMELLEHUAX KaTe-
ropmu pasmew,eHma 3 no NOCT 15150-69.

1.2.3 TlycKkaTenm gonycKatoT SKCnayaTauuio B YCN0BMAX, OTOBOPEHHbIX B Tabaunue 1.

1.2.4 OCHOBHble TEXHUYECKNE XapPaKTEPUCTUKM MyCKaTener npmseeseHol B Tabanye

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

2. OTHOCUTeNnbHaA BAAXHOCTb npu +252C un
6onee HU3KUX TemnepaTypax 6e3 obpasosa-

HMS KOHAEeHcaTa, He bonee % 98

3. Amnautyaa subpauun yactotbl 5..35 Ty,

MM, He bonee 0,35

4. AtmocdepHoe aaBneHue, Klla ot 84 po 106

* Mpun pasmeLLeHUM B WKaPy NpUHMMAETCA TeMmnepaTypa BHYTPU WKada.
** Cm. TaKKe pUCyHOK 12 .
Tabnuya 2 — TexHUYecKue xapakmepucmuKu
Moaenb BCT-2P BCT-6P BCT-12P BCT-16P
1.HomuMHanbHOe HanpAXeHne ceTu Ya-
cTtoTbl 50y, B 3aBMCMMOCTM OT MUCNOAN-
HeHusa, B

BCT-xxP/380-xx 3x380 +10% /-15%

2. KommyTmnpyemblii TOK asuratens
npu NMB=100%, A He 6onee:

3. KommyTrpyembin TOK asuratens
npu MNB=40% n 4yacToTe BKAOYEHUN A0 2,5 6,5 16* 22%*
250 Bkn/yac, A He bonee:

4. KommyTUpyemblii TOK ABUraTens
npu NMB=25% 1 4yactoTe BKAOYEHUN A0 2,5 6,5 16* 22%*
630 Bkn/yac, A He bonee:

5. OpnMeHTUpOoBOYHAA MOLLHOCTb NOA-

KNto4aemoro asurartens, KBT,
ana mogmdukaumm 3x380 B
ana mogndukaumm 3x220 B

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

7. MaKcuMmanbHbIN NYCKOBOW TOK B Te-
yeHue 20 cek, A
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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

20 55 55 62




8. MaKkcmmanbHas aMnNAnTyda TOKa KO-
POTKOro 3amMblKaHUA B TeHEHNE 10 mc,
A

500 500 500 500

9. MaKcMmanbHbIN Npegen nsmepeHus
TOKa (aencTsylollee 3HayeHme), A

19,5 66,5 133 133

10. Tennosble notepu (Npu HomU-
Ha/JIbHOM TOKe nyckatens u MB=100%),
BT

11 25 47 63

11. TOK yTeYKM CMNOBbLIX KAtoYen npu
OTCYTCTBUM CUTHANA YNpaBaeHUA, MA,
He bonee

12. 3apepKKa BKAKOYEHUA Npu nopaye
CUrHana ynpaBneHus, Mmc, He bonee

50

13. 3apeprKKa OTKAOYEHMA MPU CHATUN
CUrHana ynpaBneHus, Mmc, He bonee

30

14. PasHuua mexay OANTeNbHOCTbIO
CUrHana ynpasaeHnAa n AAnTenbHOCTbIO
0TpaboTKkK, mc, He bonee

30

15.dopmupoBaHMe naysbl Mexay pe-
BEPCUMBHbIMU BK/OYEHUAMU, MC, HE
MeHee

50

16. Inana3oH ceyeHna noacoeanHeEH-
HbIX MPOBOAHMKOB, MM?

(0 AHOXMNbHbIA/MHOTOXNNbHbIN)
CMNOBbIE Lenu:

uenu ynpasaeHUA U CUrHaAn3aumu:

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

17. lnana3oH HanpAaXKeHuna gna auc-
KpeTHbIx Bxoaos “Bn”, “H3”, “MBx”, B
ans BCT-xxP/380-304

-BK/IlOYEHME

-OTKNOYeHMe

ana BCT-xxP/380-204

-BK/IlOYEHME

-OTKNOYEHME

ans BCT-xxP/380-004

-BK/IlOYEHME

-OTK/Il0YEHMe

15-50VDC
0-9VDC

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

160-400 VAC / 180-400 VDC
0-60VAC/0-90 VDC

18. ConpoTuBneHmne AUCKPETHbIX BXO-
nos “Bn”, “H3”, “MBx”, KOm

ans BCT-xxP/380-304

ans bCT-xxP/380-20M4

ana BCT-xxP/380-004

5,1+10%
5,1 +10%
200 + 10%
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19. HanpAaxeHne BHYTpeHHEero UcTou-

HWKA NUTAHUA NOCTOAHHOIO TOKa, B 2414 \VDC
20. MaKcumanbHbIN TOK Harpy3Kku mc-
TOYHWKA NUTaHua 24B, mA 200
21. MakcmmanbHO gonyctumoe
HanpAXeHue Ha PAa30OMKHYTbIX KOHTaK-
Tax BbIXO4HbIX pene, B 250 VDC/VAC
22. lnana3oH KOMMYTUPYEMbIX TOKOB
KOHTAKTOB BbIXOAHbIX pene ona Koag-
dunumneHTa HarpysKku, MA, npm

cos p=1 0,1-100

cos ¢=0,3 0,1-20
23. ConpoTmnB/iIeHNE KOHTAKTOB BbIXO/4-
HbIX pe/ie B OTKPbITOM COCTOAHUU, OMm, 40
He 6onee
24. [pOYHOCTb U30/1ALUN MEXKAY CU-
JIOBbIMU LLEeNAMM 1 Kopnycom, B 3., He
MeHee 2000
25. [MpOYHOCTb N301AUUN MEXKAY FaNb-
BaHMYECKMN Pa3BA3aAHHbIMU LLeNAMMN
ynpasaeHua, B, NOCTOAHHOrO TOKa 500
26. Hopma cpeaHen HapaboTKM Ha OT-
Ka3, Yac 100 000
27. CpeZHUI CPOK CNYXKObl NycKkaTens,
net 10
28. Macca nyckaTtens, Kr, He bonee 1.5 3.2
29. NabapuTHble pazmepsbl, BXLUXI, mm 200x121x107 200x127x
147

30. Pabouee nonoxeHue BepTMKabHOE
31. OxnaxpeHue eCcTecTBeHHOe BO34yLLHOoe
32. CteneHb 3aWMUTbl 060/104KH P20

* CM. TaKKe pUCYHOK 12.
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1.2.5 ®PyHKUMOHANbHbIE BO3MOXHOCTU NyCKaTENEN:

e 6e3yaapHbIn nyck 1 (nodasHbin);
6e3yaapHbIi NyCcK 2 (C HapacTaHWeM HanpAXeHua);
N1IaBHbIM NYCK C HapacTaHMem/orpaHMYeHnem TOKa;
6pocoK ToKa npu nnasHom nycke (kick start);
® M/1aBHbI OCTAHOB;
byHKUMA «OrpaHnYeHme TOKa 2»;
3/1eKTPOHHbIE 3aLMUTbI:
O OT HEUCMPABHOCTM CXEMbI NOAKNOYEHMA/NPOHOS TUPUCTOPA;

oT obpaTHOM NocnenoBaTeIbHOCTM YepeaoBaHuA ¢as;
OT neperpesa ABuratena (3N1eKTpPoOHHaA TeN/10Bas 3aWwmTa);
MaKCMMa/IbHO-TOKOBaA 3alLUnTa;
oT 0bpbiBa dpasbl/ancbanaHca TOKOB ABUraTeNs;
OT neperpesa nycKaTens;
OT NPEBbIWEHMA BPEMEHM 3aMNYCKa;
OT 3aKNMHUBAHMA BO Bpema paboTbl;

O OT neperpysKu no ToKy Bo Bpems paboTbl;
® VMHAMKAUMA KOA4OB OWNDOOK;
® MCTOpMA aBapuit (MHAMKAUMA KOAOB NOC/NeAHMX 8 OLWMDOOK, COXPAaHEHHbIX B 3HEp-
roOHe3aBMCMMOWN NaMATK);
e 4 GyHKUMN MHOTOPYHKLMOHANbHOTO BXxo4a « MBx»:

o «C6poc aBapumn»,

o «Crton (camonoaxsaT)»,

o «OrpaHnyeHne TOKa 2»

O «3anpet».

0O O 0O O O O ©

1.3 YcTpoiictBo u paborta

1.3.1 NyckaTenb COCTOUT N3 paanaTopa M NeYyaTHbIX NAaT:
- OCHOBHa#A njaTta C TMPUCTOPaMMK,
- NnaTa npoueccopa,
- nnaTa pene,
- N1aTa HAaCTPOMKM N MHANKAUUN,

a TaK)Ke KOXKyxa C OTKMAHOW KpbIWKOW. Ha paaguatope 3aKkpenaeHbl 10 CMNOBbIX TU-
PUCTOPOB, KOpPNyca TUPUCTOPOB U30NNPOBAHbI OT pagmaTopa.

Ha ocHOBHOM nnaTe pacnonaratoTcA: 3N1€MEHTbl CXeMbl YNPABAEHUA TUPUCTOPAMMU C
ONTOpPa3BA3KOM, 3/1EMEHTbl CXEMbl M3MEPEHUA TOKA, 3/IEMEHTbl CXEMbl OMTOPA3BA3KM
BXO40B YNpaBJ/ieHWA, 3/1IeMeHTbl CXeMbl KOHTPOA HanpaXXeHWA ceTm U TUPUCTOPOB, a
TaKXe 3/1IeMeHTbl CXeMbl MCTOYHUKA NUTaHUA 24B. Ha ocHOBHOWM nnaTe TaKe pacnona-
ratoTCA KeMMHble KONIOAKWN ONA NOAKAYEeHUA MyCcKaTena K BHeWwHUm uenam. Ha nnate
npoueccopa pacnosioXKeH MUKPOKOHTPOANEP, KOTOPbIN OCyLW,ecTBAAeT 0OMeH CUrHanamm
C Y31aMW HA OCHOBHOW N/aTe M Ha nniaTe HaCTPOMKM U MHAMKauuK. Ha nnate pene pac-
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NONOKeHbl BbIXOAHble onTopesie. Ha nnate HaCTPOMKM U MHAMKALMWN PACNONOMKEHbI UH-
OMKATOpPbl, HACTPOEYHbIE PEe3UCTOPbI U MUKPOMEpPeKtoYaTeNn.

1.3.2 Ha nuueBoM 4acTM nyckaTens pacnosioXeHbl MWHAWKATOPbl «Bnepepy,
«Haszapa», «fotoB» 1 «ABapua», py4yku ynpasneHusa 6-Tnm nepemeHHbIX pe3ncTtopos n 16-
TM MUKpOMepeKIovaTenen, npeagHasHauyeHHbIX A8 HAaCTPOMKM MapaMeTpoB nyckatena
npu aKkcnayaTaunmn. OpraHbl HACTPOMKM 3aKPbIBAOTCA NOBOPOTHOM KPbILLKOW.

1.3.3 dyHKUMOHaANbHAA CXema nyckaTenAa npuseeHa Ha pUcyHKe 1.

1.3.4 B moaudpuKkaumm BCT-xxP/380-304 Bxoabl «Bn», «H3» n «MBXx» nmeoT oanH
obwmnin nposog, (puc.1, a). BcTpoeHHbIN NCTOYHUK NuTaHuA 24B (200 mA) npegHa3HayeH
ONA NOAAYM HANPAXKEHMA HA BXOAbl YNPaBAEHMA U AN NUTaHUA BHELWHUX uenen. Bxoagpbl
ABNAKOTCA ABYHANPABAEHHbIMM, NO3TOMY YNpaB/leHNE MOKET OCYLLECTBAATLCA NoAayen
Ha BXOAbl NOMOXUTeNbHOro (+24B) nan otpuuatensHoro (OB) HanpaxeHua (cm. puc. 2
6,8). MCTOYHWK NUTaHUA 24B ranbBaHUYECKM M30/IMPOBAH OT CETEBOr0 HAMPSXKEHUA U
HaNPAXKEHUA BHYTPEHHMX LENen, a TakKe UMeeT 3almTy OT KOPOTKOro 3aMblKaHUSA U ne-
perpysKku

1.3.5 B moandukaumax BCT-xxP/380-004 n BCT-xxP/380-204 Bce BXOAbl M30AUPO-
BaHbl Apyr oT apyra (puc. 1,6). B aTux mognduKaumax HanpaxeHMe NCTOYHMKA +24B He-
OOCTYNHO.

1.3.6 YnpaBneHue nyckaTenem ocCyL,ecTBASETCA NoAQ4YeN HANPAXKEHMA HA KNEMMbI
«Bn» («Bnl»-«Bn2») nan «H3» («H31»-«H32»), 4To cOOTBETCTBYET NPAMOMY Hanpasie-
HUWIO BpalweHus «Bnepea» (YepepoBaHue ¢a3 Ha BbIxOAe MycKaTens coBnagaeT C yepe-
AoBaHMeM a3 Ha Bxoae) nam obpaTHOMy HanpaBaeHWIO BpaleHus «Hasaa» (yepeno-
BaHMe ¢$a3 Ha BbIXxo4e NycKaTena NpoTMBOMOJIONKHO YepenoBaHuio a3 Ha Bxoae). Mpwm
HacTponKke ¢yHKUMKM Bxoda «Msx» («MBx1»-«MBx2») Ha ¢yHKumMto «Crton (camonoa-
XBaT)» 3anyCK OyAeT OCyWecTBAEH TONbKO MPU HANMUYMWU HANpPAXKeHUs Ha Bxoae «MBx».
Cm. puc. 10.

1.3.7 Mpn coBMecTHOW nogaye HanpAXKeHuAa Ha BxoAbl «Bn» m «H3» gBuratenb
OCTaHaB/AMBaeTCA Ha Bblbere 1 yCcTaHABNMBAETCA 3a4€epKKa 1 CeK Ha BKIOYEHMeE.

1.3.8 B 3aBMCMMOCTM OT HanpaBAeHuMA BpalleHUa «Bnepea» nan «Hasaa» cpabatbl-
BalOT BbIXOAHble pene «BK1I»-«BK2» nnn «HKI»-«HK2». BKAoyeHMe B Hayase 3anycka,
OTKNOYEHME NOCNEe CHATUA CUrHaNa ynpaBaeHua (Npu NaaBHOM OCTaHOBE pesne OTKAYe-
Hbl).

1.3.9 Mpwu cpabaTbiBaHMM 3NEKTPOHHbIX 3aLMT CHUMAETCA HaNPAXKeHWe C ABuraTens,
3aropaeTca MHAMKATop «ABapua», cpabaTtbiBaeT pene «AK1»-«AK2» 1, B 3aBUCMMOCTHK OT
TMNa 3awmTbl, OAMH W3 UWHAMKaTopoB «loToB», «Bnepea» wnnm «Hasag» u4ucno-
MMMNYNbCHOM MHAMKaLUMeEN oTobpaXkaeT Koa aBapuu (cm.n.2.3, 2.4).

1.3.10 C6poc oWnMBKM MOXKET OCYLLECTBAATLCA O4HUM U3 cnocobosB:

O CHATME M NOBTOPHAA NOAaya CeTEeBOro HanNpAXKeHus;

BK/IIOYEHME U BbIKIOYEHUA MUKponepeKkatodatena SW1.9 (cm. n.2.5);

O nopAaya HanpskeHua Ha Bxoa «Msx». dencrteyet npu SW1.10=0 n SW1.11=0 (cm.
Tabnnuy 5).

O MOBTOPHAaA Nogayva HanpAXKeHUA Ha BxoAbl «Bn» nnaum «H3» B Tey. 2 cek. [lencreyer
npu SW1.7=1.

MNocnepnue 3 cnocoba He AeNCTBYIOT ANA oWnbKK A4 (cm.n. 2.4.2).
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1.3.11C6poc owmnbkmn Al nponucxoamT aBTOMATUYECKU NPU HANUYMU NOAKNHOUYEHUA
Bcex pa3 cetm n aBuratens, OTCYTCTBMA 3aMblKaHMA TUPUCTOPOB U HA/IMYUM CUTHANA 3a-
nycKka (cm. n.2.4).
1.3.12 MnaBHbIN OCTAHOB ABUraTeNA OCYLLECTBASAETCA NOC/E CHATMA CUTHaNa «Bne-
pen» unm «Hasag». BKaoueHne/oTKAIOUEHME pPeXKMMa NaBHOMO OCTaHOBA M HACTPOIiKa
BpeMeHU OCTAaHOBA OCYLLECTB/IAETCA NepemMeHHbIM pe3nuctopom Tocm.

CeTb

A B C Bn1 Bn2 Hal Hi32 Mex1Msx2
_O_O_<> O ) Y
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L | 5B
— A A
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4 4 5
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Harpyska

a) bCT-xxP/380-004 n BCT-xxP/380-204
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Harpyska

6) BCT-xxP/380-304
PucyHoK 1 — ®yHKUMOHANbHAA CXema nyckatens
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PUCYHOK 2 — [Mpumepbl cxem NoAKAKYEHUA NyCcKaTena

a) cxema nogkntoveHnsa bCT-xxP/380-004 n BCT-xxP/380-204
(TMN-3neKTpoMarHUTHbIM TOPMO3 ANA NpuBoAoB nogbema B MNTO)

6) dparmeHT nogkatoveHns BCT-xxP/380-304: 06wWmnit MUHYC

B) dparmeHT nogknoueHnsa 6CT-xxP/380-304: o6wuit natoc

r) dparmeHT noakntoveHma BCT-xxP/380-304: BHelLuHee Hanpsa»KeHne
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1.4 MapkupoBka 1 nnombuposaHue

1.4.1 MapKupoBKa nyckatena NpomM3BOAUTCA C MOMOLLbIO WKWIbAWKA, HA KOTOPOM
HaHocMTCA 0H603HaYeHMe NycKaTena u ero 3aBOACKON HOMep.

1.4.2 NMnombupoBaHUe NycKaTeNa OCyL,EeCcTBAAETCA C NOMOLbIO BaHAEPONU C Knen-
MOM OTAeN1la TeXHUYecKoro KoHTpoas (OTK) HaknenBaemom Ha KOXKyX 1 paanatop.

1.5 YnakoBKa

1.5.1 MNyckaTtenb BO BAAroOHENPOHMLAEMOM Yex/sie YNaKOBbIBAaeTCs B KOPOOKy wu3
roppMpoOBaHHOrO KapTOHa, CBOBOAHOE MPOCTPAHCTBO MeEXAY MyCKaTesiem M CTeHKamu
KOpobKuM 3anonHsaeTca bymaroin.

ver. 1.00 /08.2018 12



2 ®YHKUMWOHA/NIbHOE ONUCAHUE

2.1 HacTtpoiiKka napameTpoB nyckarens

2.1.1 HacTtpoWKa napameTpoB NycKaTena OCYLLECTB/IAETCA C MOMOLLbIO 6 nepemeH-
HbIX PE3UCTOPOB U MUKponepekntoyaTenen. MoBOpOTHbIE pe3ncTopbl U 610K MUKpone-
pekntovatenen SW1 obecneumBatoT HaCTPOMKY NapameTpoB paboTbl nyckatena. bnok
MUKponepekntodaTenen SW2 obecneumBaet umMdppoByto HAaCTPOMKY HOMMHANbHOIO TOKa

IHOM.
300%

200% 400%
1000 00/0

orpi’

0%
© HA3AH 150Wﬁ50%
100% 300%

OTKn’

@ ABAPUS

200%@00%
1009 00%

300%
SW1

orp2’ %

FO8

nycu’ceK

Pos

ocy’ CeK

PucyHok 3 — OpraHbl HaCTPOMKM NycKaTena

2.1.2 HasHa4yeHWe NOBOPOTHbIX PE3UCTOPOB.

LLIkanbl NoBOPOTHbIX pe3nctopos loepl, loep2 npuseneHbl B % OT 3HAYEHUA HOMMU-
HAaNbHOrO TOKa |IHOM, KOTOPbI YCTaHAB/IMBAETCA C MOMOLLbIO Nepekatoyatenen SW1.12,

SW2.1-SW2.4 (cm.n.2.1.3).

~ 9
w1l
w1
&
v 1]
o 1
~ ]
oo 1]

1) loep1 —orpaHMYeHMe NYCKOBOro ToOKa Npu naaBHom nycke (n.2.2.3)

[Avnana3oH HacTpoiiku: (100%...500%)* IHom.
2) lo2p2 — HacCTpOIiKa orpaHUYeHNA ToKa 2
[Aunana3oH HacTponku: (100%...500%)* IHoMm.

[aHHbI napameTp onpeaensieT orpaHMYeHne NYCKOBOro TOKa B pexume «OrpaHu-

YyeHuMe ToKa 2» (n.2.2.5)

3) lomKna — HacTpoiKa TOKa neperpysku Bo Bpems paboTbl (TOKa OTKAKOYEHUA NpU

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

[AunanasoH HacTpoikm (100%..300%)* [Hom.

4) TnycK — HacTpoliKa 3alWMTbl OT NPEBbILWEHMA BpeMeHM nycka. CM. onncaHue Koaa

3awwmTbl b1 (n.2.4.3)
[dunana3oH HacTponkn 1...20 cek
5) Tocm -HacTpolika BpemMeHu N1aBHOro 0CTaHOBa
[dnana3oH HacTpolku oTkA, 0,2..4 ceK

I'IpM NONOXKEHUN PESNCTOPA B Kpal\;IHeM JIEBOM MOJIOXKEHUM MNIAaBHbIN OCTAHOB He

BbIMOJZIHAETCA.
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2.1.3 HasHayeHue MUKponepeKal4YaTenem
KaxObili Mukponepeknryameno umeem 0ea cocmosHusa: 0 (eneso) u 1 (enpaso) (cm.
PUCYHOK 3).

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

Mukponepeknwyamenu SW1 caywam 018 Hacmpoliku napamempos pabomeol
nyckamens.

SW1.1-SW1.3 — Knacc Tens10BOM 3alWnTbl ABUraTtena (Bpemsa OTKAKYEHUs «X0/0A-
HOM» TEN/IOBOM MOAENN ABUraTena npu NpoTeKaHUM 6-KpaTHoro Toka). Cm. onucaHue
Kogda 3awnTbl A3 (n.2.4.2).

Tabauya 3 — HasHavyeHue nepekaovyameneli SW1.1 - SW1.3 e pabouyem pexcume.

CoctosiHMe nepekntovareneu SW1 Knacc

1 2 3 3aUWunThbl, CEeK
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 OTKN

SW1.4 —BKkn/BbIKkA 3aWMTbl OT 06paTHOro YepeaoBaHus ¢as;
0- 3aWwmnTa BbIKAOYEHa;  1—3awWmTa BKIOYEHQ;

SW1.5, SW1.6 —Bbibop pexmma nycka (cm. pasgen 2.2);
Tabnuya 4 — CocmosHue nepeknrovyameneii SW1.5- SW1.6

CocTtossiHMe nepeknio-
yarteneu SW1 Pexkum 3anycka
5 6
0 0 MnaBHbIN NyCK
0 1 BpoOCOK TOKa npu NnnaBHOM nycke
1 0 BesyaapHbi nyck 1 (nodasHbliit)
1 1 be3sypapHbIv nycK 2

(c HapacTaHMem HanpsaKeHus)

SW1.7 — BKn/BbIKN anbTepHATUBHbINA COPOC 3aLLUT (NoAaua HanpaKeHUs B TedyeHme 2
CeK Ha 0AWH 13 BX04,0B «Bn» nnn «H3»)

0-anbTePHATUBHDIN COPOC BbIKA;

1-anbTepHaTMBHbIN COpOC BKA;

SW1.8- 3ape3epBrpoBaH (A01KeH ObiTb BbIK/HOYEH)

ver. 1.00 /08.2018 14



SW1.9- BKA/BbIKN peXxuma UHANKALUM UCTOPUN aBapUii;

Mpu BKNOYeHMU nepekntovatena SW1.9 BkaovaeTca perxkmMm MHOMKAUMKM Koda of-
HOM M3 8 NocNeAHUX COXPaHEHHbIX aBapuit. NopaaKOBbIN HOMEpP aBapuKM B apXmBe BblOU-
paeTcsa ¢ nomoubto nepekatovatenenn SW1.1 — SW1.3. MNpu cpabaTbiBaHUM 3aLLNUTbI 3TOT
nepekatoYaTeNb MOXXHO UCNOb30BaTh A/1A cbpoca oWnbKuM.

MogpobHee cm. pasgen 2.5 “Pexknm nHankaumm nctopmmn asapmin”.

SW1.10, SW1.11 — ¢yHKUMAa MHoOrodpyHKUMOHaNbHOroO BxoAa «MBx» (cm. pasgen
2.6);

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

CocTosiHMe nepeKntoya-
Tenei SW1 PYHKUMM MHOTopYHKLMOHANBHOTO BXOAa
10 11 «Msx»
0 0 Cbpoc aBapum
0 1 Crton (camonopxsar)
1 0 OrpaHuyeHume Toka 2
1 1 3anpet paboThbl

SW1.12 — nepeknoyeHme aMana3oHOB HAaCTPOMKM HOMMHANBHOIO TOKa (CM. onuca-

HWe nepekntoyaTeneit SW2, tabnuua 6);
0— HMXKHUIM gManasoH ;

Mukponepekntouamenu SW2 cayxam 0aa Hacmpoliku HOMUHAAbHO20 MOKA 08U-

2amens IHom.
Tabauya 6 — CocmosHue nepeKkaovyameneii SW2

1- BepxHUIA ANMANA30H;

CocrosHue HoMuHanbHbIN TOK Asuratens, lHom, A

nepeknto-

uateneit 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
0j0|0 |0 0.2 1 1 2.75 4.25 8.5 6.5 14.5
0j0j0 |1 0.25 1.1 1.1 3 4.5 9 7 15
0/(0j1|0 0.3 1.2 1.2 3.25 4.75 9.5 7.5 15.5
0j01]|1 0.35 1.3 1.3 3.5 5 10 8 16
0(1/0|0 0.4 1.4 1.4 3.75 5.25 10.5 8.5 16.5
0j1/0]1 0.45 1.5 1.5 4 5.5 11 9 17
oj1(10 0.5 1.6 1.6 4.25 5.75 11.5 9.5 17.5
oj1/1]1 0.55 1.7 1.7 4.5 6 12 10 18
1000 0.6 1.8 1.8 4.75 6.25 12.5 10.5 18.5
10|01 0.65 1.9 1.9 5.0 6.5 13 11 19
1/0|1]|0 0.7 2.0 2.0 5.25 6.75 13.5 11.5 19.5
10|11 0.75 2.1 2.1 5.5 7 14 12 20
1/1/0]|0 0.8 2.2 2.2 5.75 7.25 14.5 12.5 20.5
11101 0.85 2.3 2.3 6.0 7.5 15 13 21
1/1/1]|0 0.9 2.4 2.4 6.25 7.75 15.5 13.5 215
11111 0.95 2.5 2.5 6.5 8 16 14 22
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2.2 OnucaHue peXXMMmoB ynpas/ieHUA ABUratenem

2.2.1 besyaapHbIn Nyck 1 (nodasHbin):
M

[aHHbIN pexXMm nycKa ABNAETCA YAy4YlleHHbIM Ba- ll"'||'| "
puaHToM npsamoro nycka. OH obecneuymsaetca nogas- /| WNW—
HbIM BKAOYEHMEM OOMOTOK, NPU KOTOPOM 3HAYUTENbHO | | | -
CHUKAIOTCA yAapHblE 3HAKOMepemeHHble cocTaBasio- ) t
LLMe MOMEHTA B Ha4yane BKAOYEeHMA (pUCyHOK 4). Takxke
CHU)KaeTcA Ha4vanbHbIM BPOCOK TOKa nMpw nycke. [aH- -
HbIl PEXUM CleayeT UCMO/b30BaThb B Tex cayyasx, rae ||
TpebyeTcA MaKCMMasibHaA CKOPOCTb BbIXO4A ABUraTens
Ha YCTAHOBMBLUYIOCA CKOPOCTb, @ TaK¥Ke B C/Ay4anx, Ko- 0
raa OT BbIXOAHbIX KNEMM MyCKaTens BK/IOYAKTCA  pycviok 4 — DneKTPOMArHUT-
AOMONHUTENIbHbIE YCTPOWICTBA, HaNPUMeP, 3NMEKTPO- )it momeHT ABUraTens npu
MarHUTHbIN TOPMO3. B ocTanbHbIX cayvasax bonee ue- npsamom (a), 1 nodazHom (6)
necoobpasHo MCNONb30BaTb PEXMM MNAABHOMO MycKa nycKe
nnn 6e3ygapHbIA NYCK C HApPaCTaHUEM HanpAXeHus,
obecneuynBatowme 6onee MArkoe BKAKOYEHUE U NPOAJIEHNE CPOKA CNYXKObl BCEro NpmuBO-

Aa.

Pexxum paboTaet, ecninm mukponepekatodatenm SW1.5=1, SW1.6=0
2.2.2 be3yaapHbI NycK 2 (C HapacTaHMeM HaNpPAXKeHUs)

B AaHHOM peXXume Mpu BKAKOYEHUU NMPOUCXOAMUT IMHEMHOE HapacTaHUE Hanpaxe-
HMA ¢ 20% po 100% 3a Bpema 80 mc. [laHHbIN PeXXUM MO3BOSIAET YMEHbLUNTb CKOPOCTb
HapaCTaHMA MOMEHTA M HArpy3Ky Ha KMHEMATUYECKYyo cXxemy NpueBoa, COXpaHWB nones-
HbIl MOMEHT U INLWb HE3HAYUTENbHO YBENMYMB BPEMA 3aMyCKa.

Pexxum paboTaet, ecnm mukponepekntodatenm SW1.5=1, SW1.6=1

BHumaHume: 3agep)Kka mexay nopayeid KOmMaHAbl 3anycka M Havasom nojauu
HanpAXeHUA K ABUrateslo ANA BCeX peXMmoB nycka cocrasnsaetr 40-50 mc. Mpwm
ynpasaeHUn aBuratenem KOpOoTKMMM MMNYAbCaMuU AJIMHY MMNY/IbCOB Heobxoaumo
KOPPEKTUPOBaTb C y4ETOM 3TOI 3a[EPXKKMU, a TaKXKe C yYeTOM BpeMeHU HapacCTaHUA
HanpAXXeHuA Npu nycke.
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2.2.3 MnaBHbIA NYCK C U HAapacTaHWMEM TOKa

MnaBHbIM NycK akTuBeH npu SW1.5=0, SW1.6=0.

HacTtpolika ocyuwecTtensaetcs pesuctopamu loepl, loep2, Tnyck (puc.5). 3a Bpems
Tnyck/2 orpaHuYyeHMe TOKa HapacTaeT oT 3HayeHus loepl no 3HaveHua logp2 (pwuc.5).
MNapameTp Tnyck Takxe onpefeniet MaKCMMaJIbHO A0ONYCTUMOE BpemMsA 3arnycka, yepes
KoTopoe cpaboTaeT 3aLuTa OT 3aTAHYTOro nycka (n.2.4.3)

[OnA KOPPEKTHON HACTPOMKM NNABHOrO MycKa A0MXHa ObiTb HAaCTPOEHA YyCTaBKa HO-
MUWHabHOTO TOKa (Tabanua 6).

Ona MmexaHU3MoB C NePeMEHHON Harpy3KoM AN HAZEKHOro MAFKOro 3amyCcKka MOX-
HO YCTaHOBWUTb 3Ha4YeHUA loep1=100-150%, a loep2=400-500% u Tnyck=10-20cek. B cny-
Yyae HexBaTKM Ha4ya/IbHOr0O MOMeEHTa M 60NbLIONM 3a4EPXKKM CTapTa yBennuunTb logpl.

lorpp2 o S

1

lorp1

Tryck/2 : T

PucyHOK 5 — NnaBHbIN NyCK C HApacTaHMEM TOKa

2.2.4 BpOCOK TOKa Npu NJ1aBHOM NycKe

l

3T10T pexnm MOXKET UCMNONIb30BaTbCA COB-
1,5*ocpl

MECTHO C PeXMMOM MNJIaBHOro Nycka C OrpaHu-
YeHnem unu pamnon Toka (n.2.2.3.). B atom pe- .,
*MMe B Havane nycka B TedeHne T=0.5 cek npo-
ncxoamnt 6pocok Toka B 1.5 pasa Bblwe TOKa
loep1.

[aHHbIN peXXMm MOXKeT ObiTb MCMO/Ib30BaH
AN NPeofosieHNAs MOMEHTa TporaHua (3anuna-
HWA), KOTOPbIA BO3HMKAET Npu AAUTEe/IbHOM MNpo-
CTOM NpuBoAe.

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

PUCYHOK 6 — bpocoK ToKa
npu nycke
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2.2.5 OyHKumnAa «OrpaHnYeHmne ToKa 2»

MapameTpbl Nycka moryT 6biTb M3MEHEHbI AUCTaHUMOHHO. Mpn Nnogave HanpaXeHuA
Ha Bxo4 «MBXx», 3anNporpamMmmmpoBaHHOro Ha GyHKUMo «OrpaHnyeHne ToKa 2», AeNCTBy-
€T TO/IbKO PEeXXMM MJIaBHOro Nycka C orpaHnU4YeHnem TOKa, Be/IMYMHA KOTOPOro 3ajaeTca
pe3snctopom loep2. Ha paboTy B pekume «OrpaHMYeHUe TOKa 2» He BAMAIOT NepeKkto-
yatenn SW1.5 n SW1.6. UameHeHnA napameTpoB Mycka BCTYNalOT B CUY B MOMEHT Mo-
[Q4M N CHATUA CUTHana c Bxog, “Msx”, B TOM uncne v B nepmnog, 3anycKka gsmraTtens.

MNepekntoyeHne napameTpoB NYyCKa MOXKET UCMNONb30BaATbCA A9 U3MEHEeHUA Temna
pa3roHa, OCyLLeCTBAEHUA ABYXCTYNEHYATOro NyCcKa, TECTOBOM MPOKPYTKN ABUraTeENA U T. 4.

2.2.6 TNnaBHbIN OCTAHOB YEPBAYHOIO peayKTopa

B nyckaTtenax ¢ ¢pyHKUMOHaNbHOM moanduKkaumen «lNnasHbIM OCTAHOB YEPBAYHOIO
peaykTopa» (0Y) wucnonb3yetca ¢yHKUMA NNABHOrO OCTaHOBA METOAOM CHUMKEHUA
HanpaxXeHuAa. MNpn CHATUM KOMaHAbl YNPaBAEHMA HANpAXKeHWe NAaBHO CHUXKAeTcAa COo
100% po 20% 3a Bpems, 3agaHHOe noTeHUMomeTpom Tocm. [laHHaa GyHKLMA NO3BONSAET
YCTPAHUTb yAapbl NPU CHATUM HANPAXKEHUA C NPMBOAA C YEPBAYHbIM PeAyKTOPOM.
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2.3

NMHpguKauma pexxumos paboTbl

2.3.1 HasHa4yeHue CBETOAMOAHbIX MHONKATOPOB

«lFoToB» (3eneHblin)

O

O

rOpUT NOCTOAHHO MPY NOSAHHOM CETEBOM HAMPAMXKEHWUM U UCMPABHOCTU CXe-
Mbl NOAKNOYEHMA;

peaKko muraet (BblgaeT Kog HencnpaBHocTM Al) Npu HEMCNPABHOCTU CXEMbI
nogKkntoyeHus (0bpbiB $pasbl Ha BXOAe UK BbIXxoge nyckaTensa, npoboi Tmpu-
CTOPOB, 3HAYUTENbHLIN ANCHaNaAHC HaNPAXKEHMA Ha BXOAE);
YMCNO-UMMNYNbCHON MHAMKaLMeNn oTobparkaeT Kog aBapum npu cpabaTtbiBaHMM
3N1EeKTPOHHbIX 3aLLMT;

«ABapua» (KpacHbli1)

@)
@)

ropwuT NP cpabaTbiBaHUM SNEKTPOHHbIX 3aLUUT.
MUTaeT B peXkume MHAUKaumm uctopmm asapmm (SW1.9=1) (cm. n.2.5).

«Bnepea» (skenTbiit)

O

@)
@)
@)

ropwuT NPW BpaLLeHMM ABUratens B NPSIMOM HanpasBaeHWUY;
MWraeT BO BPems NAaBHOro NycKa ABuraTens B NPAMOM HanpasB/eHuu;

4acTo MUraeT NPU N1aBHOM OCTaHOBE;

YUCIO-UMNYNbCHOW MHAMKaLMEN OTobparkaeT Ko4 aBapumn npu cpabatbiBaHUM
9NEKTPOHHbIX 3aLUUT;

«Hasapg» (xentbinn)

O

@)
@)
©)

ropuT NPU BpaLLeHMN ABuratens B 06paTHOM HanpaBIeHUU;

MWraeT BO BPEMSA NAAaBHOIO NycKa ABuratens B 06paTHOM HanpaB/ieHUN;
4acTo MUraeT NpPU NNaBHOM OCTaHOBE;

YUCNO-UMNYNbCHOW MHAMKaLMeEN oTobparkaeT Ko4 aBapumn npu cpabatbiBaHUM
9NEKTPOHHbIX 3aLMT.
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2.3.2 MHAuKaumsa Koaos owmnbok:

B pexxume nHAMKaLMKM KOA0B OLWIMBOK MHANKaTop “ABapua” ropuT NOCTOAHHO, @ UH-
Ankatopbl “fotos”, “Bnepen” nan “Hasan” BocnpounsBoaaT cepum MMMNY/bCOB, COOTBET-
CTBYHOLLME KOAY aBapuM B COOTBETCTBMU C ONMMCAHNEM HUKE.

B pexxume nHanKaumm nctopmum asapui (SW1.9=1) nugmkatop “Asapusa” muraer.

OcHOBHbI€e 3aLWWUTbI:

Kozbl aBapuii N0 OCHOBHbIM 3alLMTaM OTOOpPaXKaOTCA MHANKATOPOM «[OTOB»

At L1 1 1 1 HEeMCrNPaBHOCTb CXEMbl NOAKOUYEHMUSA

A201 01 Il 01 1l  o6paTHOe uepepoBaHue das

AL HiL 1L 111l neperpes Ten/j080i Mo4eNun Asuratens

A4LLEL  RHRED HEER BRBD makcumanbHO-TOKOBaA 3awmTa

ASTREED  RRREL  HHLND 06pbiB dasbl/ancbanaHc Tokos das

AcLIRNEN  RREEER  HOONND neperpes nyckaTtens
ASTIRRERAL  NRRERRED  RERRRRND HyTpeHHss owwnbKa
3awmTbl NO Nneperpyske:

Koabl aBapuii oTobpaxKatoTca nHaMKaTtopamun «Bnepea» mnm «Hasag» B 3aBUCUMO-
CTM OT HanpaBAeHUA BpaLLeHMA Npu cpabaTbiBaHUKN 3aLLUTDI.

pal 1 1 1 1 1 npesblleHne 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 nocnegHum um-
NyAbCOM NpeAblAyLLEN CEPUN U NEPBbIM UMNY/IbCOM HOBOM cepum b=2 cek.
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2.4 OnucaHme GpyHKUMIA 3amUT

2.4.1 O6uwue cBeeHuUs:

DNEeKTPOHHbIe 3alWUTbl MyCcKaTena Cny»KaT A4 3aWnTbl 3/IeKTpoaBuUraTens, npmMsoaa
M CAMOrO NyCKAaTenA OT HELWTATHbIX PeXMmoB paboTbl, KOTOPblE MOTYT NPUBECTM K BbIXO-
Ay obopyaoBaHMA U3 CTPOS UM HenpaBuabHOW paboTe asuratena (pabota Ha AByx da-
3ax, Henpasw/bHOe YepeaoBaHue ¢as).

Ona apdEeKTUBHOrO UCNO/b30BaHMA KOMMNAEKCA 3aWwMT HeobXo4MMO MCMo/ib30BaTb
onTopene «AK1»-«AK2» gnA BHeWwHen curHanusauun. Ontopene «AKLI»-«AK2» umeet
HOPMANbHO-OTKPbITble KOHTAKTbl. COCTOAHNE KOHTAKTOB pene «AK1»-«AK2» B 3aBUCUMO-
CTW OT COCTOAHMA NyCcKaTena npueeaeHo B Tabn.7.

Tabauya 7 — CocmosaHue KOHMAKMoe pesne «AK1»-«AK2»

CocTofsHMe KOHTAKTOB
CocroaHMe nycKaTensa pene
CAK1»-«AK2»

HeT ceTeBOro nutaHusa

HepaboTocnocobHocTb nyckaTens (oT- Pa30OMKHYTO
cyTcTBue GYHKUMOHUPOBAHUA MUKPO- (cm. npumeyaHme)
KOHTponnepa)
®PyHKUMOHMpPOBaHME NycKaTens 6e3

PAa30MKHYTO
owmnbokK
CocTosiHMe oWmnbKM 3aMKHYTO

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

Mpu cpabaTbiBaHMM 3NE€KTPOHHbDIX 3aLUT MPOUCXOAMUT:

® MNPUHYANTENbHOE OTKIKYEHNE ABUrATENA U UITHOPMPOBAHME KOMAHA yNpaBaeHUA,

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

® BK/tOYeHMe pene «AK1I»-«AK2» ANA BHELWHEN CUrHANM3aumm

C6bpoc oWMnbKN MOKET OCYLLLEeCTBAATLCA O4HUM U3 cnocobos:

® CHATME M NOBTOPHAA NOAAYa CETEBOrO HANpPAXKeHUs;

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

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

Tabnuuy 5).

e MOBTOPHAs noZaya KOMaHA ynpasneHua «Bn» nam «H3» B Tey. 2 cek. encreyeT

npu SW1.7=1.

MocneaHue 3 cnocoba He aencTByOT ANA owmnbKn A4 (cm.n. 2.4.2). Ana owmnbrn A3
cbpoc 610KnpyeTca B TeyeHme onpeaeneHHoro spemenu (0.5-3 muH).

Cbpoc owmnbKkn A1l NnpomcxoaAnT aBTOMATUYECKM NPU HAANUYNM NOAKNHOHYEHNA BCEX
¢da3 cetTm 1 asuratensa, OTCyTCTBUA 3aMblKaHUA TUPUCTOPOB U HANNYUM CUTHANA 3anycCKa.
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2.4.2 OCHOBHbIE 3aWUTbI:

Al —HeucnpaBHOCTb CXeMbl NOAKIOYEHUA

Myckatenn “BUCTAPT-P” npu OTCYTCTBMM KOMaHZ, 3amnyCKa OCYLLECTBAAKOT Henpe-
PbIBHbIN KOHTPO/1b UICNPABHOCTU CU/IOBOM CXEMbI MOAKAOYEHNS 63 NOAAYN HANPAKEHMUA
Ha ABuUraTenb:

e KOHTpOAnb nogkntoueHme scex ¢pas cetu
e KoOHTpOnb NnogKkntoyeHna scex pas geuratena
e KOHTpOAb OTCYTCTBUA NPOHOA TMPUCTOPOB

Mpwn BbINOJIHEHUM BCEX YCNOBUM MCMPAaBHOCTM MHAMKATOP “loTOB” ropuT HENpepbIB-
HO. MpX HEBbINONHEHUM OAHOIO M3 YCNOBMI cBeTOoaMOA «0TOB» BblAAET KO HeEMCNpaB-
HocTn Al 6e3 cpabaTbiBaHMA curHana aBapuun. Mpu NOCTynaAeHUA CUrHana 3anycKka 3aro-
paeTca MHANKaATop «ABapua» M BKAOYaeTcA pene «AK1»-«AK2» (pUCYHOK 1).

Cbpoc owmnbkn Al NnpomncxoamnT aBTOMATUYECKM NPU HANMYMM KOMAHAbI 3anycKa U
BOCCTAHOBAEHWUM UCMPABHOCTU CUAOBOM CXEMbI NOAKNKOYEHUA.

A2- O6paTHOe uepegoBaHue ¢a3

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

SW1.4=0:

Mpn nogaye ceTeBOro HanpAXeHWA NPOUCXOAUT 2 MUFaHMA UHAWKaTopa «[0TOBY»,
cUrHanmsumpyrowero o6 obpatHom yepegosaHumn ¢as, Nocae Yero MHAUKATOP ropuT no-
cToAHHO. Mpu 3anycKe ABuratensa CUrHaa aBapun He BblAAETCA.

SW1.4=1:

Mpu nogaye HaNpPAXeHMA MHAMKATOP «[0TOB» BblgaeT Koa HeucnpaBHoOCTU A2 bGes
cpabaTtbiBaHMA cUrHanNa aBapuu. Mpur NOCTyNNeHNA CUrHaNa 3anycka 3aropaeTca MHAWKA-
TOop «ABapua» u cpabaTtbiBaeT pene «AK1»-«AK2» (pUCYHOK 1).

A3- DneKTpOHHaA Tena0BaA 3aWMTa ABUraTtensa

B nyckatene peannsoBaHa maTtemaTuyecKaa TennoBaAa mMoAenb ABUratenda, UMUTU-
PYIOLW,AA Harpes M OCTbIBaHWE ABUraTena No AaHHbIM CpeAHEeKBAAPaTUYHOro 3HayYeHusA
N3MepPAEMOro ToKa, NPONOPLMOHANbHOrO NoTepAM B 06MOTKe aBuraTens.

Mpu NpoTEKAHMKN TOKA B ABUraTene pacCYMTbIBAETCA YPOBEHb Neperpesa Ten1080M
MOAENN, SKBUBAJIEHTHbIN MNPEBbLIWEHUIO TeMmnepaTypbl ABUraTeNA HAL OKpyXKatowen
cpenomn.

YpoBeHb cpabaTtbiBaHWA TennoBoi 3awmtbl (100%) onpeaensetcd HOMWHANbHbIM
TOKOM, YCTaHOBJIEHHOro nepekntoyatenamm SW2.1-SW2.4, SW1.12. lMNpu gantenbHOM
NPOTEKAHMN HOMMHANIbHOIO TOKA YPOBEHb Neperpesa TENJIOBON MOLENMN aCMMNTOTUYeE-
CKM NpubanxkaeTtca K nopory cpabaTbiBaHMsA (cm. puc.8).

Mukponepekntoyatenn SW1.1-SW1.3 yctaHaBAMBaAKOT KNacC 3aliuTbl ABuUratens.
Knacc 3awmTbl — 3TO BPEMA OTK/KOYEHUS «XON0AHON» TenI10BOM moAaenu asuratens (s
CeKyHAax) npu NPoTeKaHUU 6-KPaTHOrO 3HAYEHUA TOKa OTHOCUTE/IbHO HOMUHANBHOIO TO-
Ka, YCTaHOBNAEHHOro nepekntoyatenamm SW2.1-SW2.4, SW1.12. Knacc 3awuTbl onpese-
NAeT TenIoBY0 UHepuMIo ABuratena. Yem Bbile KAacC 3aWmTbl, TEM Meg/ieHHee Harpes
M OCTbIBAHME TEMJI0BOM MOAENMN ABUraTENA.
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Mpu goctuxKeHnn yposHA neperpesa 100% owmnbra A3 cpabaTbiBaeT TO/NIbKO nocne
OCTQHOBKM ABUratena nNpu CHATUM KOMaHAbl ynpasaeHuAa. EcaM KomaHAa OCTaHOBKKU He
NOCTynaeT, TO OTK/AOYeHNe ABUraTena NpoucXoauT Npu AOCTUXKEHUN YPOBHA Neperpesa
105%. 2710 peannM3oBaHO ANA YCNELWHOro 3aBepLeHna onepaunm, Hanpmmep B CTaHKax.

Mocne BKAOYEHMA OWMOKM cOpOC oWNBKM BAOKMpYeTCA A0 TeX NOpP, NOKA YPOBEHb
neperpesa He cHU3UTCA A0 80%. Bpems 6GNOKMPOBKM 3aBMCUT OT Kacca 3aliuTbl M CO-
ctasnaet ot 0,5 go 3 MUHyT.

BHMMaHuMe: OcywecTBAATb cOpoCc OoWNOKM A3 OTKAIOUEHMEM HaNPAXKeHUA He PeKo-
MeHpyeTcsA, T.K. YypOBEHb Neperpesa TeNJ10BO mogenu obHynurcs.

MpuMepbl XapaKTEPUCTUK OTKIIOYEHUA NPUBEAEHbI HAa PUCYHKe 8.
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PUCYHOK 8 - XapaKTepPUCTUKN OTKNKOYEHUA 3/IEKTPOHHOM TEM/IOBOM 3aLLUTDI

1- knacc 3awmTbl 10 cek (“xonoaHoe” coctosiHMe)

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

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

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

A4- MaKcMMmanbHO-TOKOBAA 3aLliMTa

CpabatbiBaeT npu npesblweHMn 10-KpaTHOro HOMMHANbHOIO TOKa, BbICTAaBAEHHOTO
6n10Kom nepekntoyatenen SW2 mnm npm npesBblilleHUN MaKCMMasibHOro npegena nsme-
peHua Toka (cm. Tabn.2). 3agepKKa CHATUA MMNYAbCOB ynpaBaeHua He 6onee 2 mc.
C6poc 3alnTbl BO3MOXKEH TO/IbKO CHATUEM M NMOBTOPHOM NoOAaYen CEeTEBOro HaMNPsAKEHUS.

A5- O6pbiB ¢a3bi/ancbanaHc Tokos a3

CpabaTtbiBaeT npu obpbiBe dasbl BO Bpems paboTbl unm aucbanaHce Tokos ¢pa3 60-
nee 50%. 3agepKKa oTkAoUYeHMA 1 cek npu obpbiBe ¢asbl, 2 cek. Npu AncbanaHce TOKOB.

A6 - MNeperpes nyckatensa

3awuTa cpabaTbiBaeT Npu NpPeBbILLEHUM TEMNEPATYPbI BHYTPWU NyCcKaTena Bblle A0-
NYCTUMOTO 3HaYeHUA.
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A8 — BHyTpeHHAa owmnbKa.
CpabatbiBaeT npu cbosax Nporpammbl MUKPOKOHTPO/IEPA UM MPU HEUCNPABHOCTU
HEKOTOpPbIX Y3108 NycKaTens.

2.4.3 3awmTbl NO neperpyske

JaHHble 3aWuTbl BbICTYNAOT B KayecTBe 3alMTbl NPMBOAHOIO MeXaHM3Ma U ABura-
TeNA OT MeXaHMYEeCKUX Meperpysok npu nycke n paborte asuratena. MHAMKauMa Koaos
aBapuu nHauMKatopamu «Bnepeg» mau «Hasag» nossonaeT onpenennTb HanpasaeHue
BpaleHus npu cpabaTbiBaHUM 3aLLUMTDI.
b1- npesBblleHNe BpemeHU 3anycka.

Ecnn nocne nogayum KomaHAbl 3anyCcKa ABUraTtena CnycTa BpemMs, yCTaHOB/IEHHOe pe-
3uctopom TnycK He BbINONHAETCA YCNOBME OKOHYAHMA 3anycKa asuratens, To cpabatol-
BaeT 3awmTa b1.

Mpu nnasHom nycke (SW1.5=0) oKoH4YaHKWe 3anycka ABuratena onpeaensaeTca pery-
NATOPOM TOKa aBToMaTtuyecku. Mpu 6esygapHom nycke (SW1.5=1) ycnoBnem oKOHYaHUA
NyCKa ABNAETCA CHMXKeHMe ToKa HUKe 300% IHom.

Ycnosue nposepAeTca TONbKO OAMH pa3 nocae ucredyeHna spemenun Tnyck. MNMocne
3TOro paspewarTca GyHKUMM 3awmTbl 2 1 B3.

3awmTta b1 curHanmsmpyet o 610KMPOBKE PoTopa UAM “3aBUCaHUM” Ha NPOMEIKY-
TOYHOM CKOPOCTU MPU NyCKe M3-3a NOBbILUEHHOTO MOMEHTA Harpy3KM UAM HeAOCTaTOYHO-
ro MOMEHTA ABMUraTens Npu nNAaBHOM nycke. [OnA UCKAKOYEHMA NOMKHbIX CpabaTbiBaHMMN
3aWwmTbl pe3nctop TnycK HeobxoAMMO yCTaHABAIMBATb 3aBef0MO 60/blie GaKTUYECKOoro
BpemMeHM pasroHa gsuratensa. MNpu 6ezygapHom nycke ¢pakTMyeckoe Bpemsa pasroHa 3a-
BUCUT TOJIbKO OT MOMEHTA Harpy3Kku, a Npu NJAaBHOM NyCKe BPeMS Pa3roHa 3aBUCUT eLle
N OT BE/INYNHDBI OrpaHUYeHnA ToKa loepl.
b2- 3aknAnHUBaHue npu pabore

JaHHaa PyHKUMA aKTMBMpYyeTCca cnycta Bpema TrycK nocne 3anycka asuratens. 3a-
wmTa cpabaTbiBaeT Npu 4-KpaTHOM NpPEeBbILEHMM HOMUHANBLHOTO TOKA BO BpemMs paboTbl,
KOTOopoe CBUAETEeNIbCTBYET O NOMHON BNOKMPOBKE poTopa ABuraTensa. 3aaeprkka cpaba-
TbiBaHMA 3awmTbl 0.1 ceK.
b3- neperpy3ska no ToKy Bo Bpemsa paboTbl.

JaHHaa PyHKUMA aKTMBMpYeTCA cnycTa BpemA Tnyck.nocne 3anycka gsuratens. 3a-
WKUTa NpeaHa3sHavyeHa AnAa 3aWmTbl NPUBOLAHOIO MeXaHM3Ma OT Neperpy3ku N0 MOMeEHTY
BO BpemsA paboTbl. Mpun NpeBbIleHNM TOKA, YCTaHOBAEHHOTO pe3nctopom lomkn npowuc-
XO4MUT OTKAKOYEHME ABUraTeNs C Bblgavyen CMrHaNa aBapuun. 3aaepKa cpabatbiBaHMA 3a-
Wwnthbl 1 cek.
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2.5 PeXXum nHgmukaumum nctopmm asapum

TupucropHblie nyckatenu cepuu bUCTAPT-P nmetoT saHeproHesaBucumyto nNamaTb, B
KOTOPOM COXpPaHAKTCA Koabl 8 nocnegHux owunbok. MNo mepe cpabatbiBaHMA OWMOOK
AYEMKM apXxMBa 3aMO/IHAKTCA KoAaMu aBapuii co caBurom oT 1-i K 8- sueiike (B 1-1
AYelKe BCeraa XpaHUTCA Kog, camomn noc/ieaHen aBapum).

Ona VHOMKAUMKM UCTOPUKM aBapuii MCMOAb3YIOTCA MUKponepeKkatovaTenn SW1.9,
SW1.1, SW1.2 u SW1.3. [llpu BkatoyeHUn nepekntovatena SW1.9 asBTomatnyeckun BKItO-
YaeTca pPeXMm MHAWKAUUM UCTOPUM aBapui. NopagKoBbi HOMEpP NOKa3biBAaeMOW aBa-
pUn B apxmnBe BbibUpaeTca c NoMoLLbto nepekntovatenen SW1.1 -

BHUMAHMUE: MNMpu BkntoueHHoOM nepekntoyatene SW1.9 nyckarenb He pearupyer
Ha BHeWwHMWe KomaHAabl BxogoB “Bn”, “H3” u “MBx”. PeXxum nHgukauum nctopum asa-
puii XapaKTepusyeTca MUraHuem nHaMKartopa “Asapusa”.

Tabauya 8 — HasHayeHue nepeknwyameneli SW1.1 - SW1.3 e pexcume UHOUKQ-
yuu ucmopuu asaputli
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 Bcex aBapuit yepes
30 cekK)

BHUMAHME: Tak Kak nepekatoyatenn SW1.1 - SW1.3 ucnonb3sylorca npu paborte
ANA HACTPOMKM KNacca 3aliuTbl TENJIOBO MOAeNnn ABUraTens, To nepes BKAOYEHUEM
peXXuma MHAUKALUKM Heob6XoAMMO 3aNOMHUTb MX COCTOSAHME, a MOC/Ae BbIKAIOYEHUA
peXxuma MHaAMKaLuuu BOCCTAaHOBUTb UX NpeXKHUe 3HaYeHUA.

Mpoueaypa MHAMKALMM COXPAaHEHHbIX aBapUii:
3anoOMHUTb TEKyLLee COCTOAHUE nepekatovatenen SW1.1 —SW1.3.
BkntounTb nepekntoyatens SW1.9.
BbibpaTb HOMep aBapunKM U3 apxmMBa B COOTBETCTBUM C TabA. 8.
Habntopgate MHAMKALMIO COXPAaHEHHOTO KOAa aBapuM.
Ecnn B BbIOpaHHOM AYEMKe NAMATU COXPaHEH KO, aBapuu, To nHAMKaTop “Asapua”
MuraeT, a HaukaTopbl “foTtoB”, “Bnepea” nam “Hazaa” yncnommnynbCHOM MHAUKaLMEN
oTobparkatoT Ko owmnbku (cm. n. 2.3.2)
Ecnn B BbIBpaHHOM AYelike OTCYTCTBYET Ko, aBapuu (syerka nycras), To MUHAMKATOP
“ABapun” peKko MUraeT, a OCTa/ibHble MHANKATOPbI BbIKNOYEHDI.
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5. [Ana nHaukaumm 6onee paHHEN UAM NO3AHEN OWNOKN HYXKHO BblOpaTh HOBYIO AYENR-
Ky nepekntovatenamm SW1.1-SW1.3.

6. [na Bbixoga U3 peXmma UHOMKAUUU HYXKHO BbIKNOYUTL nepekntoyatesnib SW1.9 u
BOCCTAHOBMUTb paboyee cocToAHMe nepekntoyatenen SW1.1 —SW1.3.

OuunCcTKa apXxmBa aBapui

Mocne NpocmoTpa apxmBa aBapuM MOMKET BO3HMKHYTb HEOBXOAMMOCTb OUYMCTKM ap-
XMBa 4NA TOro, 4tobbl NpM Nocneayrowem NPocMoTpe oTobpaxKkanucb TONbKO HOBble
OWwnBKU.

Mpoueaypa O4UCTKN apXMBa AaBAPUN:

1. Bkaouuntb nepekntoyatenn SW1.1, SW1.2 n SW1.3 (pexum nHanKaumm 8- nocnen-
Hen aBapun).

2. BkatouuTtb nepekntovatens SW1.9.

3. Yepes 30 ceKkyHa Npon3oMNAET OYUCTKA apXxmnBa aBapuu, o Yem byaeTt CMrHaM3MpoBaTb
KpaTKOBPEeMEeHHOe 3aropaHme BCex CBETOANOA0B.

4. Y7106bl YAOCTOBEPUTLCA B NPOBEAEHMN OYMCTKU 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 NocaeayoLMe AYENKM aPXMBA OYNLLEHDI.

6. Boikntoumnte SW1.9 n BOCCTAaHOBUTbL MOMOXEHMe nepekntodatenenm SW1.1, SW1.2,
SW1.3.

Cépoc oWwmnbKKM ¢ ucnonb3oBaHuem nepexkatovyarena SW1.9

Ecan BktounTb Nnepekntoyatenb SW1.9 nocne oTKAOYEHUA ABUraTeNA C UHANKAUMEN
aBapuu (MHaukatop “Aapua” roput), To nNpu BKAoYeHMN SW1.9 npomncxoaut cbpoc Te-
Kywen ownbkm (oTkntoueHme pene “Ak1”-“Ak2”) n nepexop B peXMM MHANKALUU UCTO-
pPUM aBapui, KOTOPbIN XapaKTepMU3yeTca MUraHMem nHaMKaTopa “Asapua”.

C6bpoc OWNBKN M Nepexos B pPexum MHAMKALMW UCTOPUW aBapuil 3anpeLlatoTcs
TONbKO B CAEAYIOLWMNX CNYHAAX:

1) MocTtoAHHO Npw AencTBMM Koga owmnbkm A4 (MakCMManbHO-TOKOBAA 3aLMTa)

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

3) BpemeHHO npu AencTBUM Koaa owmnbkn A6 (neperpes nyckaTens)

B nocnegHux gByx cnydaax cbpoc owMbBKN 1 nepexon B peXUm MHAMKaumum 610Ku-
pyeTcA B TeYeHMEe HECKONIbKMX MUHYT Mocae OTKAYEeHMA aBuratens (Bblaeprkka ana
OCTbIBaHWA ABUraTena Uan nyckatens).
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2.6 OnucaHme GpyHKUMIA MHOTOPYHKLMOHANBbHOIO BXoAaa «MIBX»
2.6.1 ®yHKuma «Cbpoc aBapum» (SW1.10=0, SW1.11=0)

Mpw cpabaTbiBaHMM 3/1EKTPOHHbIX 3aWMT, NOAa4a HanpsaKeHMa Ha Bxod « MBx» npu-
BOAUT K copocy owmnbKu (Kpome owmnbkm Ad). Mpu NOCTOAHHOM Nogaye HanpPsKeHUA Ha
BXog, «MBx» cHbpoc oWMBbKM ocyliecTBaseTca Yyepes 1 cekyHay nocne cpabatbiBaHus, 3a

NckNtoveHnem owmnbok A3 n A6, cbpoc KoTopbix B1IOKMpPYeTCa Ha onpeseneHHoe BPeMSA.
Mpymepbl CXeM BKIOYEHWUI NpUBEAEHbI Ha PUCYHKe 9.

BCT-xxP/xxx-3x

+24 0 06w Bn Hs MBx

) ) ) P
NS \[ ]} \/

S1"Bnepes"

S2"Hasap"

S3"Copoc”

e,

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

Bnl  Bn2 Hsl Hs2 MEBx! MBxZ

~
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— — o~ -~
W L= o el

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

Mpu BblbOpE GYHKLUMK, 3aNyCK NPOUCXOAUT NPU KPAaTKOBPEMEHHOM noaaye Hanps-
*KeHUA Ha Bxoapl «Bn» nam «H3» npu Hannumm HanpaxkeHua Ha Bxoae «Msx». OcTaHOB

MPOUCXOAMUT KPAaTKOBPEMEHHbIM CHATUEM HanpsaXKeHMA Ha Bxoge «MBx». Mprumep cxembl
BK/IIOYEHUA NPUBEAEH Ha pucyHKe 10.
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BCT-xxP/xxx-3x
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PucyHokK 10 - ®yHKumna «Msx» - «Cton (camonoaxsaT)»
2.6.3 ®PyHKUMA «OrpaHMyeHme ToKa 2» ana moandukaumii (SW1.10=1, SW1.11=0).

Mpu nogaye HanpsXeHUs Ha Bxod « MBX» NPOUCXOAUT NEPEKoYEHNE PEXKUMA MYC-
Ka Ha pexnm «OrpaHMyeHne ToKa 2». B aTom pexknume npu nycke AenCTBYeT TONbKO pe-
MM N1IaBHOMO MyCKa C OrpaHMYEHNEM TOKa, BE/IMYMHA KOTOPOro 3aZaeTcs Pe3sncTtopom
lo2p2. MNpu CHATUM HaNPAXKeHUA ¢ BXxoda «MBx» nMapameTpbl NycKa onpeaenarTca pesu-
ctopom loepl, a TakKe nepekntodatenamm SW1.5 n SW1.6. (cm. n.2.2.5)

2.6.4 ®yHKumMAa «3anpet» (SW1.10=1, SW1.11=1)
Mpun OTCYTCTBUM HaNPSAXKEHUA Ha Bxoae «MBx» 3anyck asuratens 6iokupyetca. CHsA-

THeé HanpAaxeHuAa Ha BXoae «MBx» BO BpemMA pa6OTbI Asuratena npmnsoguUT K CHATUIO
HanpAaxeHunAa ¢ agsuratena U OCtTaHOBKE Ha Bbibere.
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3 WUCMNOJIb3OBAHUE MO HASHAYEHUIO

3.1 JKcnayaTayMOHHbIe OrpaHUYeHuns

3.1.1 He gonycKaeTca MCNONb30BaTb NyCKaTeb A1A KOMMYTaLMUKW ABUraTenem ¢
MYCKOBbIMW TOKAMM CBbILE YKa3aHHbIX B Tabaunuye 2.

3.1.2 MMpwu npeBbieHNM TeEMNEpPATYpPbl BO34yXa OKpYKatoLen cpeapl Bbiwe 40°C
A0NYCTUMbIN KOMMYTALMOHHbBIN TOK NyCKaTeNA CHUMKAETCA IMHENHO B COOTBETCTBUM C
rpapukom, NnpmBeaeHHbIM Ha PUCYHKe 12.

3.1.3 TlapameTpbl CETU U CUTHANOB YNPAB/IEHUA 40/1KHbl COOTBETCTBOBATb MapPKM-
POBKe nycKaTens.

3.1.4 [nA 3awmTbl NycKaTena OT KOPOTKMX 3aMblKaHUI HeobxogMmo noaasaTthb
HanpAXeHMe Ha ceTeBble KeMMbl MyCKATeNA Yepes NpefoXpaHuTem namn aBTomaTuye-
CKWUI BbIKNtOYaTe b, YCTaBKa TOKA MAaKCMMaNbHOrO pacLennuTens aBToMaTU4eCcKoro Bbl-
KNntoyaTena He aomkHa npesbiwatb 300A. B cnyyvae nrHopuposaHuA TpeboBaHMIM No 3a-
LLMTE NyCKaTena NPoM3BOAMUTENb OCTAaBASAET 3a COOOM NPaBO OTKA3a B rapaHTMMHOM pe-
MOHTe.

3.1.5 MycKaTenb He NpeAHa3Ha4YeH 1A UCMOJIb30BaHMA B CMCTeMax He3onacHOCTH
N *Xn3HeobecneyeHus, He OTHOCUTCA K B3pblBobe3onacHomy 1 nckpobesonacHomy 060-
PYAOBaHMIO.

3.1.6 Ecnu HemcnpaBHOCTb NycKkaTena nnu cpabaTbiBaHME 3aWUTHbIX GYHKUUMA
MOXKET NPMUBECTM K 3HAUYUTE/IbHbIM NOTEPAM UM HETATUBHbBIM NOCNEACTBMAM HeObXoan-
MO UCKIIOYUTDb UM MUHUMU3UPOBATb MX C MOMOLLbIO AOMOIHUTE/IbHOTO 3aLWMUTHOrO U
(nnn) pesepBHOro o6opyn0BaHUA, @ TaKKe A0KHO ObITb NPeayCMOTPEHO OnepaTUBHOE
obHapyKeHne N ycTpaHeHMe HencnpaBHOCTM (Nepe3anyck owmnbKKM, 3ameHa nyckaTena us
3UMN nnun Ha cTaHZAPTHLIN MAarHUTHbIM NyCKaTeNb, Nepexos Ha pe3epBHoe obopyaoBaHMe
nap.).

3.1.7 Ecnu B npouecce aKcnayaTauum nyckaTena BOSHMKAKT NOBTOPAOLWLMECA
cpabaTtbiBaHMA GYHKLWIM 3aWMUTHOFO OTK/IIOYEHUSA, TO HEOBXOANMMO NPeAnpPUHATL MEpPbI
ONA yCTpaHeHUA cpabaTbiBaHUA 3aLMT, @ NPU HEBO3MOXHOCTM YCTPAHEHUA CBA3ATbLCA C
npousBoAnUTENEM ANA KOHCYAbTauumn. MHOroKpaTHOe MTHOPUPOBAHWE NPUYNH N cOpoc
OLWNBOK NycKaTens ABNAETCA NOBOAOM ANA OTKa3a B rapaHTUM.

3.1.8 TlyckaTenun UMeroT BCTPOEHHbIM TEPMOAATYUK ANA 3aLLMUTbI MyCKaTena oT ne-
perpeBa v Npu pasmeLeHun rpynnbl NyckaTenen B wWkagpy Heobxoammo obecneymntsb Tpe-
6yemMbli TeMNepaTypPHbIN PeXMM A1 UCKNOYEHMS OQHOBPEMEHHbIX cpabaTbiBaHWM 3a-
AT,

3.1.9 He ponyckaeTtcAa NCNO/Ib30BaHME NyCKaTeNA B NOMELLEHUAX C HAIMYMEM TO-
KONpOBOAALLEN MbINN.

3.1.10 NMpu npoBepKe CONPOTUBNEHUSA U30AALUMM BHELWLHUX Lene Heobxoammo oT-
KNOUYUTb UX OT NycKaTens.
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3.2 NMoarotoBKa nycKatenAa K UCNONb30BaHUIO

3.2.1 PacnakoBaTb nyckaTenb. [Ipon3BeCcTN ero BHEWHUI OCMOTP, 0bpallan
BHMMaHMe Ha OTCYTCTBME MEXaHUYECKMUX MOBPEXAEHNI KOpryca U KNEMHUKOB.

3.2.2 Tpu¥ HAANYNK MEXAHMYECKMX NOBPEXAEHNI KOpnyca (BMATUH, TPELLUH, cae-
[0B KOPPO3Mn 1 Apyrmux aedpeKkToB) NyckaTenb cneayeTt cCHMTaTb HEUCNpPaBHbIM. danb-
Helwen NPoBEPKe N BKAKYEHMUIO B CETb TAKOM NyCKaTe/ib HE NOANENMUT.

3.2.3 [lpu BHeceHuU nyckaTena c MOpo3a B Tensioe NnoMeLleHne OCTaBUTb NyCcKa-
TeNb B 3aBOACKOM YNaKoBKe B NomeleHnm Ha 8-10 yacos Ana Toro, 4tobbl nyckaTenb no-
CTENeHHO NPUHAN TeEMMEepPaTYpPy OKPYKatoLLEro BO3AyXa.

3.2.4 OTKUHYTb KPbILLKY C OPraHOB ynpaB/ieHMNA nyckaTena. YCTaHOBUTb PYYKK ne-
PeMEHHbIX Pe3NCTOPOB M NepeKoYaTenelt B COOTBETCTBUM C TpebyemMbiM peXXMmom pa-
60Tbl, PyKOBOACTBYACb YKa3aHMAMM pa3aena 2. 3aKpbiTb KPbILLKY.

3.3 MUcnonb3oBaHue nyckatena

3.3.1 3aKkpenuTe nyckatenb Ha BEPTUKA/IbHOW NOBEPXHOCTM C MOMOLLLbIO Kpenex-
HbIX 60NTOB.

3.3.2 loacoeanHUTe 3a3eMNAKLWMIN NPOBOAHMNK K BONTY 3a3eMneHns Ha Kopnyce
nyckartens.

3.3.3 Yb6epguTtecb B OTCYTCTBUM HANPAXKEHMA B NUTAIOLWEN CETU U LLEeNAX ynpasie-
HUA.

3.3.4 TllopcoepmHuTe NycKaTesb K CeTU, ABUraTeNto 1 ynpasaatowmm uenam. Lenn
ynpaB/ieHUA O0NKHbI MPOKIAAbIBAaTbCA OTAENbHO OT CUN0BbLIX LEenen.

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

B cnyuae, ecnn nHgmkatop «foToB» HAMUMpPYeET Kog aBapum Al (cm. n.2.3) npose-
pUTb Hannume $as ceTun, OTCYTCTBME 3HAYMTENBHOrO AncbanaHca HaNPAXKEHNUN, OTCYT-
cTBMe obpbiBa Kabens gsuratena nam Nnpoboa TMPUCTOPOB NyCcKaTens.

B cnyyae, ecnm nHaukatop «oToB» MUraeT 2 pasa npu nogave NUTAHMUA UK UHOM-
umpyeT Ko aBapum A2 (cm. n.2.3), To 3TO cBMAETENLCTBYET 06 06paTHOM YepeaoBaHUK
da3 HanpaxeHua. CheayeT U3MEHUTb NOAKNOYEHMEe ABYX Ntobbix ¢a3 Ha BXxoae nycKaTe-
nAa.

3.3.6 YbepguTechb, UTO ABUraTe b BPALLAETCA B KMPAMOM» U B «0BpaTHOM»
HanpasaAeHUN B COOTBETCTBUM C CUTHANIAMM YNPaB/IeHNA, NPU 3TOM 3aropatoTcAa MHOUKA-
TOopbl «Bnepea», «Ha3aa» B COOTBETCTBMU C onucaHnem paboTtbl B noapasgene 1.3.
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4 TEXHUYECKOE OBCNYXKUBAHUE U PEMOHT

3anpewaertca! MpousBoguUTb TeXxHUYEcKoe 06CNyKMBaAHME NyCKaTensa nNpu nopax-
HOM HanpAXeHUu.

4.1 O6wue yKasaHuA

4.1.1 TexHu4yeckoe obcnyxKmBaHMe NycKaTena NPoON3BOANTbL HE pexe O4HOro pasa
B roa.

4.1.2 K TexHunyeckomy obCnyKMBaHUKO AOMNYCKAOTCA NLA, MMeloWMe cneumab-
HYI NOArOTOBKY W AOMYCK K 3KCNAyaTauum anekTpoyctaHosBoK o 1000B, nayumswme
HacToALLlee pyKOBOACTBO NO 3KCN/yaTauuu.

4.2 Mepbl 6e3onacHocTH

OnacHo! Mpu nogaye HanNpaXKeHUA Ha NycKaTeNb HA KIeMMaxX ABUraTensa NpucyTcTey-
eT onacHoe HanpsaXeHue! Bce paboTbl ¢ Harpy3ko Npou3BoAUTb NPU CHATOM Hanpsa-
*KeHuum c nycKartensa!

4.2.1 Mpu pabote c nyckatenem cnegyet pykooactsoBaTtbca FOCT 12.3.019
«lMpaBuna TEXHNYECKOM 3KCMNIyaTaUnmM YCTAaHOBOK NOTpebutenen», a Takxe «MexoTpac-
NleBbIMM NpaBUIaMM MO OXpaHe Tpyda NP 3KCnayaTaumm 3neKTpoyctaHoBokK» [MOT PM-
016-2001.

4.2.2 Tpwn aKkcnayaTaunm nyckatenb AoaxeH bbiTb 3a3emieH NoCpeaCcTBOM 3a3eM-
NAKOLWEro NPoBOAHMKA, NOACOEAMHEHHOIO K WMNWAbKE 3a3eM/IEHUA, PACNONOXKEHHOM Ha
Kopnyce nyckatens.

4.2.3 He ponycKaeTca paboTa nycKkaTens co CHATOM KPbILLKOA.

4.2.4 Bce paboTbl NO MOHTaXy MycKaTena NPomM3BOAUTb NPU MOJHOCTbIO CHATOM
HaNPAXeHUN nuTaHua. MNpu 3ToMm HeobXOAMMO BbIMNOAHUTbL MEPONPUATMA MO NpenoT-
BpaLLeHMIO oWMBOYHOM NOgaYN HANPAXKEHMA HA NYyCKaTeNb.

4.3 MopAaaoK TeXHMUYECKOro 06cny}KmMBaHuUA

4.3.1 TexHu4yeckoe obcnyKmMBaHME NPOBOANTCA HE peXe O4HOro pasa B roA.
4.3.2 PaboTbl, Npon3BoANUMbIE B XO4€ TEXHUYECKOrO 0O6CNYKNUBAHUA:

® KOHTPO/Ib KpenaeHnAa nycKkaTens;

® KOHTPO/b 3/IEKTPUYECKUX COEAUHEHUN;

® yaasieHue MblN U TPA3N C KNEMMHUKOB;

® yaaneHue Nblv U rPA3n C NOBEPXHOCTU pagmaTopa U KOXKYyXa NycKaTens;

® NpoOBepKa conpoTUBAEHUA n3onaumm no n. 3.2.4. NMposepKa NPoOn3BOANUTCA NPU OT-
KNOYEHUM OT NyCKaTeNs CUN0BbIX, YNPABAAOLWMNX U CUTHANbHbIX LLenen.
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4.3.3 TMpu npoBeAeHNN BHELLHEro OCMOTPa He A0NXKHO BbbiTb 0ocnabneHuns Kpe-
NeXKHbIX BUHTOB NyckaTens, ocnabneHunsa u NoAropaHUA KOHTAKTOB KNEMMHbIX COeinHe-

HUMN.

4.4 Bo3moOXKHble HeUCrnpPaBHOCTU U METOAbl UX YCTPaHEeHUA

4.4.1 Mpw noncKke HEMCNPaBHOCTEN B NePBYIO0 o4Yepeb NpoBepbTe HaNNYMe
HanpAeHMa CeTU U HaZIMYME CUTHA/IOB YNPaB/IEHMA, COOTBETCTBME UX MAPKMPOBKE Ha
nyckatesne. MpoBepbTe HaAEKHOCTb NOACOEANHEHUA ABUTaTENA U LIEeNel ynpaBaeHus.
MpoBepbTe COOTBETCTBUE YCTAHOBNEHHbIX PEXXMMOB PaboTbl NyckaTens GpakTUYecKum

pexnmam npmeoaa.

4.4.2 Tlpu nOUCKe HENMCNPABHOCTEN PYKOBOACTBYMTECH COCTOAHNEM CBETOANOA-
HbIX MHAWKATOPOB «[0TOB», «ABapua», «Bnepea», «Haszag» n ykasaHmamun noapasnesnos
2.3 1 2.4 HacTOALLETO PYKOBOACTBA NO 3KCNyaTaLmm, a TakKe Tabamupl 10.

Tabauya 10 HeucnpasHocmu u memoobl UX yCmpaHeHus

NMpu3sHaku
(cm. n.2.3, 2.4.)

MpuuunHa

Cnocobbl ycTpaHeHusn

[lBuratenb He 3a-
NycKaeTca npum no-

dadvye KOMaH/A 3anyc-

Ka, MHONKATOP

«ABapua» He ropur.

-NEeNCTBYET CUrHaN Ha BXoAe
«MBx», 3anpeLaoLmin BKaoue-
Hue

-NpoBepPUTb PYHKLUMIO
Bxoaa «MBx» (nepekntoya-
Tenn SW1.10, SW1.11) u
cooTBeTCTBYHOLLIEE PYHK-
LMK COCTOAHME BXOAa
«MBx»

NHankaTop “ABa-
pua” muraet

-BKNIOYEH pEXUM MHANKALMMU UC-
TopuKn owKnbOK (BKAtOUYEH nepe-
Knovatens SW1.9)

-BbIKNOYUTb NEPEKIOYA-
Teno SW1.9

MwuraHne nHauKa-
Topa «l[oToB»

_m_xl

(kop aBapum Al)

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

-3Ha4YUTENbHbIN AncbanaHc ceTe-
BOrO HanpsAXXeHus;

-npoboi TupmcTopa

-NPOBEPUTb UCNPABHOCTb
NOAKNOYEHUI;

-U3MepUTb HanpaXxeHue B
¢da3zax;

-U3MepUTb CONPOTUBIEHNE
TUPUCTOPOB Ha Hanuumne
npobos (Mpum.)

MuraHne MHQUNKa-
Topa «[oToB»

{*XZ

(koa aBapum A2)

-obpaTHOe YepeaoBaHue ¢as ce-
TEBOro HanpAXKeHus

-NMOMEHSATb MECTaMM JTto-
6ble aBe BXogHble ¢pasbl

MwuraHne nHauKa-
Topa «[oToB»

_Kk_x3

(koa aBapum A3)

-BbICOKaA 4YacToTa BKAOYEHUN;
-NOBbILLIEHHbIN TOK ABUraTens;
-HenpaBWIbHO HaCTPOEeHbI Napa-
MeTpbl TENN0BOM moaenu n (unn)
HOMMWHANbHbIN TOK;

-3aTAHYTbIN NYCK N3-33 HU3KOTO

-YMEHbLWNTb YacToTy
BKJIIOYEHUI;

-yCTPaHUTb NeperpysKky
ABuraTens;

-yCTaHOBUTb HOMMUHaA/b-
HbI TOK M NapameTpbl
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OorpaHn4YeHmA TOKa;

TENN0BOM MOAENmn cornac-
HO noapasaeny 2.1;
-yBE€/INYNTb OrPaHMNYEHNE
TOKA UM BKAOYUTD PEKUM
6e3ygapHoOro nycka co-
rnacHo noapasaenam 2.1,
2.2;

MuraHne MHgUNKa-
Topa «[oToB»

_Z*x4

(kop aBapuu A4)

-npeBblleHne NpeaeibHOro TOKa
Harpysku (KOPOTKOe 3aMblKaHMe,
3aMblKaHWe Ha 3eMN0 U T.4.);
-HenpaBW/bHaA HAaCTPOMKA HOMM-
Ha/ZIbHOTO TOKa

-YCTPAHUTb NPUYUHY 3a-
MbIKaHUA;

-HaCTPOUTb HOMMHANbHbIN
TOK cornacHo n.2.1.3

MuraHne MHgUNKa-
Topa «[oToB»

{*xs

(kop aBapum A5)

-06pbIB Ppasbl Ha BXOAE MU Bbl-
xoae Bo Bpema paboTbl;
-ancbanaHc TokoB $a3>50%

-NPOBEPUTb NCNPABHOCTb
NOAKNOYEHNN;

-U3MepUTb HanpaXKeHne B
¢da3zax;

-U3MEepPUTb CONPOTUBIEHNE
obMoTOK aBUraTena

MwuraHne nHauKa-
Topa «loToB»

_Kk_XG

(Koa aBapum Ab6)

-neperpes NycKaTens u3-3a BbICO-
KOW OKPY’KaloLen TemnepaTypbl,

HapyLEeHMA YCNOBUIN OXNaXKaAeHUA
AN gAnTenbHoM paboTbl C NOBbI-
LUEHHbIMW TOKaMMU

-obecneynTb ycnoBuma
OKpY»KatoLLLero Bo3ayxa u
Harpy3Ku cornacHo Tabau-
ue 1 v pucyHky 12

MwuraHne nHauKa-
Topa «loToB»

_Kk_XS

(kon aBapum A8)

-BHYTPEHHAA ownbKa n3-3a cbosn
Nporpammbl MMKPOKOHTpOI/1IEpa
-HENCNPABHOCTb NycKaTens

-NPOBEpPUTb HaZEKHOCTb
3a3eMneHuns;

-Y4aNNTb NycKaTenb OT UC-
TOYHMKOB KOMMYTALMOH-
HbIX NOMeX (MarHUTHbIE
MyCcKaTe/n, KOHTAKTOpbI).
-CBA3aTbCA C NPON3BOAMU-
Tenem;

MuraHne MHQUNKa-
Topa «Bnepeg» nnm
«Hasag»

{k_xl

(kop aBapum b1)

-ABUraTeNb He 3anycKaeTca ns-3a
NOBbILLEHHOr0O MOMEHTa HarpysKu
(13-3a HeMcnpaBHOCTM NoALWINN-
HWUKOB WN 3aKIMHMBaAHUA);
-HenpaBW/IbHO HAaCTPOEHbI Napa-
meTpbl Tnyck v (nnn) loepl
(loep2)

-YCTPAHUTb MexaHU4Yeckme
HEWUCMPaBHOCTMY;
-yBENUYNTb NapPaMeTPbI
Tnyck v (unn) loepl
(lo2p2) (cm. n. 2.4.3)

MwuraHne nHauKa-
Topa «Bnepeg» nnm
«Haszag»

-3aK/INHMBAHWeE ABUraTens BO
Bpems paboTbl

-YCTPAHUTb MeXaHn4yeckune
HEeNCnpaBHOCTU
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{* X2

(kon aBapum B2)

MuraHue UHANKa- -neperpyskKa Asuratens no Toky -BbIACHUTb NPUYNHY Nepe-
Topa «Bnepeg» nnn | (1> lomkany); rPy3Ku;

«Hasaa» -HenpaBU/IbHAA HACTPOMKa Napa- | -HaCTPOWUTb NapameTpbl Co-
{k <3 meTpa lomKa v HOMUHaNbHOTO | riacHo noapasaeny 2.1 u
(kog aBapum 53) TOKa n.2.4.3

MpumeuyaHue: ConpoTUBNEHME TUPUCTOPOB U3MepPAETCA MmexXay Knemmammn An Al, Bun
B1,CwunCl,BuCl, CuB1lcnomoublo ommeTpa Npu HanpaxeHun He 6onee 100 B nocTo-
AHHOrO TOKa. BennuunHa conpoTnsneHua goaKHa bbiTb He meHee 1 MOM.
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5 XPAHEHUE U TPAHCMNOPTUPOBAHMUE

YcnoBuA XpaHeHWUs nycKaTena AO0NXHbl COOTBeTcTBOBaTb TpeboBaHuam [OCT
15150-69.

lMyckaTenu B WITATHOM YNaKOBKe TPAHCMOPTUPYHOTCA BCEMU BMAAMM TPAHCNOPTA B
COOTBETCTBUM C MPaBMAaMWU NEPEBO3KU TPy30B, AEMUCTBYIOLWMMM HA COOTBETCTBYHOLLEM
BUAe TpaHcnopTa.

6 KOMIMNEKTHOCTb

B komnnekT nycKaTtena BXo4ArT:

* nyckatenb BCT-XXP/380-x04 1wr.
* nacnoprt 1w,
* PyKOBOACTBO MO 3KCMNAyaTaumm
BEMAK.648600.002-04 P3 1w,
* ynakoBKa 1w,
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B)
PucyHOK 12 — 3aBMCMMOCTb MaKCMMaibHOr0O KOMMYTUPYEMOTO TOKa ABuratensa ot
TemnepaTypbl OKPYKatoLwen cpeabi:
a) NPoAOMKUTENbHBIN pexxknum MB=100%
6) NOBTOPHO-KpaTKOBPeMEHHbIN pexxunm MNB=40% (ao 250 BKAKOYEHUI B Yac)
B) MOBTOPHO-KPAaTKOBPEMEHHbIN perxunm MNB=25% (a0 630 BKAOYEHWUI B YacC).
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PucyHoK 15 — lNogkntoyeHne npoBOAHMKOB

NMpumeyaHue:
PekomeHayemasa AaMHa 3a4nLLLaeMon YacTu NnpoBoaa:
- ANS CUNOBbIX Lienen 11-12 mm;

- ANA uenen ynpasaeHus 5-6 mm.
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O6uecTBO C OrpaHU4EeHHOWN OTBETCTBEHHOCTbIO
HayuHo-npoussoacTeeHHasa ¢pupma «BUTEK»

dneKTpoTeXHUUYECKUii 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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