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HacToslee pykoBoACTBO NO 3KcnayaTauum (aanee — P3) npeaHasHauyeHO A18 U3YYEHUA BO3MOXKHO-
cTen n TpeboBaHMI NO 3KCNAyaTaLUUM PeBEPCUBHbLIX BECKOHTaKTHbIX nycKateneir MCT-330P, MCT-331P,
MCT-430P n MCT-431P npeaHa3Ha4YeHHbIX ANA PEBEPCUBHOrO YNpPaB/eHMs, 3alnTbl U ANATHOCTUKN TPEX-
dasHbIX MM oaHOGA3HbIX SNeKTpoaBuratenen (ganee — nyckatennb).

HacToswee P3 cogepXuT onncaHmne, TeXHUYECKUE XapPaKTepPUCTUKM U Apyrue CBeAeHUs, Heobxoam-
Mble ONA NPaBUAbHOM 3KCNAyaTaLMmn, TPAaHCNOPTUPOBAHUA N XpaHeHUA nyckateneir MCT-330P, MCT-
331P, MCT-430P n MCT-431P.

BHUMAHMUE!
K paboTe c nyckatensamu fonyckatoTca Mua, MMetolme JoMNYCcK K SKCNAyaTaLMm 3N1eKTPOYCTaHOBOK
2.0 1000 B v M3yumnBLIME HACTOALLEEe PYKOBOACTBO MO 3KCMNyaTaLMK.

MU3meHeHuA B BepCUAX U3penun:
1) Hauano npoussopgcTea. MporpammHoe ob6ecneueHune v.1.00. PyKoBoacTBO MO 3KcnayaTtauum v.1.02

2) MaprT 2016. NporpammHoe obecneuyeHue v.1.10. PykoBOACTBO NO 3KcnayaTauum v.2.30

- yBE/IMYEHME TOKA HArpy3Kkn MCTouHMKa NuTaHuAa ¢ 30 mA go 40 mA;

- coxpaHeHue paboTocnocobHOCTU UCTOYHUKA NUTaHMA NPU 06pbiBe Nt060M N3 da3 ceTn, KpoMe HENTpPanu;
- BO3MOKHOCTb paboTbl OT ogHOda3HOM ceTn c ogHodasHbiMM 3/ (HacTpoiiKa B ycTaBke M2-09);

- KOHTPO/1b 06pbIBa Nt060M U3 Pa3 Ha BbIxoAe Npu NycKe U paboTe ANA ACUHXPOHHBIX U CUHXPOHHbIX /.

3) CeHTAbGpb 2016. NMporpammHoe obecneveHue v.1.20. PykoBoACTBO NO 3KcnayaTauum v.2.40
- pobasneHbl dyHKUMK pene «PaboTa (3aKkpbiTve)» n «PaboTa (oTKpbiTME)» (ycTaBku M1-14, N1-15), KoTo-
pble MOTyT MCNONb30BaATLCA A4 peann3aunm peBepcMBHOrO ynpasBaeHUa ¢ CaMob10KMPOBKOM.

4) Oekabpb 2017. NMporpammHoe obecneveHue v.1.30. PykoBoACTBO No 3KcnayaTaumm v.2.50
- pobasneHbl mogenu ¢ USB nopTtom.

5) Aekabpb 2018. MporpammHoe ob6ecneuyeHue v.1.30. PykoBoAcTBO NO 3Kcnayatauum v.3.00

- U3meHeHue BcTpoeHHoro UMM: paboTaeT oT 3-x-¢da3 ceTn 6e3 ncnonb3oBaHuA HelTpann. CoxpaHeHue pa-
60TOCNOCOOGHOCTM UCTOYHUKA Npyu 06pbiBe Nt0bon n3 pas ceTu.

- nobaBneHa BO3MOXKHOCTb paboTbl B ceT 3x220B;

6) Mapt 2019. MporpammHoe obecneyeHue v.1.30b. PykoBoacTBO No 3Kcnayataumm v.3.01

- GYHKLMA fOXKMMa NO TOKY MOXKeT paboTaTb AnA AByx HanpasaeHui (n.1.17).

7) Hoabpb 2019. MporpammHoe o6ecneyeHune v.1.30c

- MMHMManbHaA MOLLHOCTb MOAKNOYAaEMOro 31eKTpoaBuraTensa cHukeHa go 10 Br.

8) OKTa6pb 2020. MporpammHoe obecneueHue v.1.30d. PykosoacTso no akcnayaTtauum v.3.10b

- Onsa dyHKUMM aBTOCOpPOCA OCHOBHbIX 3aWMT (ycTaBKa M2-01) nobasneHa owmnbKa A5.
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1. ONUCAHUE U PABOTA

1.1 Ha3sHauyeHue

1.1.1 PeBepcuBHble 6GeCKOHTaKTHble nyckatenn MCT-330P, MCT-331P, MCT-430P u MCT-431P cepuu
«MukpoCTAPT-P» — 3TO KOMMNaKTHble MHOFOQYHKLMOHANbHblE NONYNPOBOAHMKOBbIE NMYyCKATEN C MUKPO-
NpOoLECCOPHbIM yNpaBaeHneMm, npegHasHaYeHHble 419 PEBEPCUBHONO BKAOYEHUA, TOPMOXKEHUSA, 3aLLUUTDI
N AMarHoCTUKM TpexdasHbIX INeKTpoaBuraTeneli ¢ HanpsaxkeHnem nutaHua 3x380B, 3x220B nau oagHodas-
HbiXx 9/ ¢ HanpaxxeHnem 1x220B, NpUMEHAIOLWMXCA B peBEPCUBHbIX MEXaHU3MAX, BKAOYAA UCMOAHUTE Tb-
Hble MeXaHM3Mbl, MPMBOAA PErYANPYIOLEN N 3aNOPHOM apMaTypbl, KOHBeNepbl, Wnbepobl 1 4p.

1.1.2 [dwanasoH MoWHOCTEN NOAKAKYAaeMbIX 3neKkTpogsuratenen ot 0.01 go 1.5 kBt ans
MCT-330P, MCT-430P 1 0.01 po 4 kBt ana MCT-331P, MCT-431P (cm. Tak»e Tabauua 2). AnA Bcero gma-
Ma3oHa MOLLHOCTEN 3neKTpoABUraTeneit obecneunBaeTca HaCTPOIMKaA M 3aLLUTHOE OTKIOYEHME.

1.1.3 CrpyKTypa ycnoBHOro o603HayYeHus:

MCT- USB
| _USB —onuuna USB-nopt

P - peBepcuBHbI

0 - Tunopasmep Neol (wunprHa 38 mm), 1-tunopasmep No2 (55 mm)

3 - MHOrodyHKUMOHa/ibHaa moandunkauma cepmm MmkpoCTAPT-P

1 P-USB
I
I

3
I
I
I
I

3 - 3-¢asHbii 3 (KommyTaums 2-x ¢as)
4 - 3-dbasHbint 3 (kommyTaumsa 3-x das)

_——_—— - — — W

Mpumep 3anucu: MNyckatenb 6eCKOHTaKTHbIN pesepcuBHbIM MCT-330P BM/K.648600.011TY
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PucyHok 1 - BHewHuin Bug nyckatens MCT-330P-USB



1.3 ®YHKUMOHaNbHbIE BO3MOXHOCTU

OCHOBHble hyHKYuu:
e PeBepcuBHOe ynpas/ieHWe 3aeKTpoasuraTenem no curHanam «3akpbitb» U « OTKpbITb», Nogasae-
MbIM Ha ANCKPETHbIE BXOAbl NyCcKaTens;
e 3awmTHOe oTKAtoYeHMe I/ ¢ popmMpoBaHNEM BbIXOAHOIO CUrHaNa «ABapua» N MHAUKAUMEN KO-
[0B 3aLLMT Ha IMLLEBOW NAHENN NycKaTens npu cpabaTbiBaHNUM 3NEKTPOHHbIX 3aLLUT:
O HeucnpasBHOCTb BXOAHOrO HanpAXeHus;
owmnbKa yepenoBaHuA das;
neperpes 3/ (3neKTPOHHaA TenaoBas 3awuTa 3/);
MaKCMMaNbHO-TOKOBAA 3aLLMTa;
06pbIB Pasbl HA BbIXOAE;
neperpes nyckatens;
npesbilleHne BpeMeHU 3anycka;
O neperpyskKa fno TOKy.
® BCTPOEHHbIN MCTOYHWUK NOCTOAHHOIO HaNpAXeHuA 24B anAa BXo40B ynpaBaeHus;
ABTOMATUYECKasa KOppeKuua yepesoBaHua ¢as;
2 pene curHanumsauum «FK» (FTotoBHOCTb) U «AK» (ABapus);
®PyHKUMA 6e3yaapHOro nycka c NnodasHbIM BKIOYEHUEM;
o DyHKUMA TOPMOMKEHUA MOCTOAHHbLIM TOKOM (HacTponKa BpemeHn TopmorkeHnsa 0 — 600 mc);
e bBbicTpas HacTpoMKa nyckaTena no 2-m napamerpam: HOMUHanbHbIM ToK (0.1A — 9.9A), Bpema Top-
MmoxkeHua (0-600 mc).
e OnunoHanbHO: NporpammmpoBaHue n Hanagka c MK nam Windows-nnaHweta yepes pasbem Micro
USB (c ncnonb3oBaHnem nporpammsbl « MST Loader»);

O O O O 0O O

PacwupeHHble (hyHKYUU 3aujumsl_U CU2HAAU3AYUU nepezpy3Ku

o OyYHKUMA 3aWMUTbI OT NEepPerpyskn No akTUBHOMY TOKY;

e HacTpolika napameTpoB 3aWmT (Moporos n BpemeHu cpabaTbiBaHuA);

e CoxpaHeHue Uctopum 3-x NnocneaHuUx aBapuii ¢ getanunsaumen;

e [IMCTaHUMOHHbIM COPOC aBapmnmn 04HOBPEMEHHOMN NOAAYEN CUTHANOB «3aKpbiTb» U « OTKPbITbY;
o DyHKUMA aBTO-cOpOCa aBapum (C HACTPOMKOM 3aZIEPKKM U KOJI-Ba NOMNbITOK cbpoca);

o OyHKUMA OCTAaHOBKM NO neperpyske (6e3 cpabatbiBaHWUA aBapun);

o OyYHKUMA NpeaBapuUTeIbHOIO CMrHana o neperpyske (Mo NOAHOMY TOKY WM aKTUBHOMY TOKY);
e CurHan npeaynpexKaeHusa o neperpese (No TemnepaTtype NyckaTensi U ypoBHE HarpeBa 3/1eKTPOH-
HOWM TenaoBoM 3awmTbl 3/);

o OyHKUMA 06ecTouMBaHMA INEKTpoABMraTena npm Nnpoboe cMoBOro Katua.

PacwupeHHble hyHKYUU 8bix00HbIX pene «[K» u «AK»
e [lporpammunpoBaHme gOoNoNHUTENbHbIX GYHKUMIA: «PaboTa», «ABapua (MHBepcus)», « OTKAoYeHMe
no neperpyske», «CurHan neperpyskn», «Pene TOKOBOro goXuma» u gp.

PacwupeHHble hyHKYUU 3anycka anekmpoodsuzamens

e be3yaapHblii Nyck ¢ NodasHbIM BKAKOYEHUEM;

e be3ygapHbIN NycK ¢ HapacTaHnem HanpaxeHua oT 0.06 go 0.5 cek;
e [1n1aBHbIM NYCK C OrpaHNYeHNEM TOKa (HacTporika 150-500%);

e [pamoit nycK (c nepexoaom HanpaxeHua yepes 0).

PacuwupeHHble (hyHKUUU MOpMOXceHUs 3n1eKmpodsuaamess MoOCMOSHHbIM MOKOM
e HacTpolika ToKa TopmoxkeHua 150-500% (3aB. ycT. 250%);
e HacTtpolika BpemeHun TopmoxkeHuna: OTKJ1, 40-600 mc

Ver. 3.10d BM[K.648600.011 P3



PYHKYUU mecmoeo20 ynpasseHus 3neKkmpodsuzamesnem

e PeXMMm TeCTOBOrO BK/IIOYEHUS C KHOMOK NycKaTens @ ®;
e Pexxunm AlB (aBTOMaTM4YECKOE NOBTOPHOE BKAOYEHME) C HACTPOMKOM YacTOTbl U NPOAOIKUTENBHO-
CTU BKJOYEHUN.

UHAukayus napamempos pabomsi 3/ u nyckamens

e [apameTpbl nocnegHero BkAtoYeHUs (TOK (A), TOK (%), aKTUBHbIN TOK (%), MaKCcMManbHbIN TOK (A),
Bpems BKAUYeHus (c) )

e [MapameTpbl NOBTOPHO-KPATKOBPEMEHHOIO peXXnuma paboTbl (KON-BO BKAKOYEHWI B YaC, NPOAO/KU-
TENIbHOCTb BKtOYeHMUA (%), cpeaHeKBaApPaTMYHbIM TOK 3a nepuog (A));

e TennoBasA HarpysKa (Harpes 3NeKTPOHHOM TenaoBo 3awmTbl /[ (%), TemnepaTtypa nyckatensa (°C));
e MaKcMMasibHble 3HaYeHMA C MOAaUYM HAaNPsXKeHUA (Bpema NoAayumn HanpsKeHna, MakCMManbHan va-
CTOTA BKNHOYEHWUIN, MAKCMMabHbIM CpegHEKBAAPATUYHbIM TOK, MaKCMMabHasa TemnepaTypa nycka-
Tens);

e MHAMKaumaA COCTOAHUA OUCKPETHBIX BXOA0B-BbIXOA0B.

UHOUKayusa cuemyukoe Hapabomku nyckamensa u osuzamens
e Obuwee Bpema nogaum HanpaxeHua (0 —261 120 vac);

e O6uwee Bpema pabotbl asuratens (0 —261 120 yac);

e Obulee Kon-Bo BKAO4YeHUM (0 — 99 999 999 BKA).

UHAuKayusa ucmopuu asapuli c demanusayueii (3 nocnedrHue asapuu)
e Kog u cybropg aBapuu;

e Kon-BO OAHOTUMHbIX aBapuii 3a 4ac;

e Bpems paboTbl M TOK B MOMEHT aBapuu;

e Bpema xpaHeHUA aBapuu.




14 TexHU4YecKne XxapaKTepucTuKu

1.4.1 BwuA KAMMaTUYECKOro ncnonHeHua nyckatenen YX/13.1 no NOCT 15150-69.

1.4.2 Tlyckatenb npegHasHayeH AaAa 3KCNayaTauMu B 3aKpbITbIX NOMELLEHMAX KaTeropmm pasmelLeHma 3
no NOCT 15150-69.

1.4.3 [lyckatenu gonyckatoT 3KCNAyaTaumto B YCIOBUAX, OTOBOPEHHLIX B Tabmue 1.

1.4.4 OcHOBHble TEXHUYECKME XapaKTEPUCTMKN NycKaTenen npmseseHbl B Tabanue 2.

1.4.5 T[lyckaTenb AOJ/I)KEH COOTBETCTBOBATb TeXHUYECKUM perfiameHTam TamorKeHHoro cotosa «O bes-
OMaCHOCTW HU3KOBObTHOIO 060pyaoBaHMA» TP TC 004/2011 n «INEeKTPOMArHUTHOM COBMECTUMOCTM TEX-
Huyeckmx cpeacts» TP TC 020/2011, TOCT IEC 60947-1-2014, TeXHUYECKUM  YCAOBUAM
BM/K.648600.011TY, aeicTBytowLe KOHCTPYKTOPCKOM AOKYMEHTaLUN.

Tabnuya 1 - Ycnosusa akcnayamayuu

MNapameTp 3HayeHune
1. Pabouas TemnepaTypa oKpy:Katowei cpeapl, °C oT muHyc 10 go nnatoc 50*
2. OTHOCUTENbHAA BNAXKHOCTb NpK +252C 1 601ee HU3KUX TeM-
nepaTypax 6e3 o6pa3oBaHMA KOHAEHcaTa, %, He bonee 85
3. AMnauTyaa Bubpauymit yactotbl 5...35 'y, mm, He 6onee
0,1
4. AtmocdepHoe aasneHue, Kla ot 84 no 106

* Mpwu pasmeLeHun B WKady NPUHUMAETCA TemnepaTypa BHYTpU wKada. Mpu yctaHOBKe A0NXKeH 6biTb
BblAepKaH 3a30p He meHee 30 MM CBepXy U CHU3Y NyCKaTens, He meHee 15 MM meXKay nycKatensamu.
Mpwu ycTaHOBKe nycKaTenel B pag 6e3 3a30poB HOMUHA/IbHbI TOK CHUXKaeTcA Ha 20%.

Tabauya 2 - TexHU4eckue xapaKkmepucmuxu

MapameTp JwnanasoH
1.HomnHanbHOe HanpaxkeHmne ceTn YyacToTbl 500y, B
- anA 3-dasHbix anekTpoasuratenen 3x380B 3x380 +10% / -15%
- anA 3-dasHbix anekTpoasuratenen 3x2208 3x220 +10% / -15%
- anAa 1-dasHbix anekTpoasuratenen 1x2208 1x220 +10% / -15%

2. KommyTupyemblit TOK agBuratenst (HOMUHaNbHbIN)

npu NB=25% 1 yactoTe BKAoUYeHUI Ao 630 BkA/uac, A He 6onee:
MCT-330P, MCT-430P 4
MCT-331P, MCT-431P 9
3. KommyTupyemblit TOK agBuratenss (HOMUHaNbHbIN)
npu NMB=100%, A He b6onee:

MCT-330P 2
MCT-331P 6
MCT-430P 1.5
MCT-431P 4

4. lnanasoH mowHocTK nogkatovaemoro 3/, 3x380B, KBt
(npn NB 25% / npw MNB 100%)

MCT-330P 0.01-1.5/0.01-0.75
MCT-331P 0.01-4.0/0.01-2.2
MCT-430P 0.01-1.5/0.01-0.55
MCT-431P 0.01-4.0/0.01-1.5
5. MNpepenbHana HarpysKa no Toky 1%t (t=10mc), A%c

MCT-330P, MCT-430P 340
MCT-331P, MCT-431P 610

6. MaKkcumanbHana amnanTyaa yaapHoro Toka (t=10 mc), A

MCT-330P, MCT-430P 250
MCT-331P, MCT-431P 350

Ver. 3.10d BM[K.648600.011 P3



7. NoTpebnsemas MOLLHOCTb NPU OTCYTCTBUM CUTHANOB ynpaBne-

HuA, BT, He Bosiee L5
8. TOK YyTEUYKUN CUI0BbIX KAKOUYEN NPU OTCYTCTBUM CUTHANA ynpaBae-
HUA, MA, He bonee 5
9. 3apepKKa BKAOHeHUA D[] npm nogave CUrHaaa ynpaBaeHUA, MC,
He 6onee 30
10. 3apepKKa oTKAOYEHMA D[] NpU CHATUM CUrHANA ynpaBaeHus,
Mc, He bonee 30
11.dopmunpoBaHMe Nay3bl MeXAY PEBEPCUBHBIMU BKAOYEHUAMMU,
MC, HE MeHee 50

12. lnana3oH ceyeHus NOAK/IYaEMbIX NPOBOAHMKOB , MM?
(0AHOXNNbHBIN/MHOFOXWUAbHbIA C HAKOHEYHUKOM)
cunosble yenu (X1, X2):

uenu ynpasneHusa (X3):

Lenu curHanmsaumm (X4):

0,2-2,5/0,25-1,5
0,14-1,5/0,25-0,5
0,2-2,5/0,25-1,5

13. AnanasoH HanpAaXeHunAa anAa ynpasnalowmnx gUCKPETHDLIX BXO-
n08 ”3Kp”, "OmK", B

-BK/tOYEHMe 18 — 36 DC/AC
-OTK/IloYeHue 0-8 DC/AC
14. ConpoTuBaeHMe AUCKPETHbIX BX0A0B “3kp”, “OmK”, KOm 5,4 +10%
15. CpegHee 3Ha4YeHME UCTOYHMKA MOCTOAHHOIO HanpAXeHus, B 2414

16. MaKcMManbHbI TOK Harpy3kn MCTOYHUKA NUTAHKUA, MA 40

17. Avnana3oH HanpaxeHua ontopene «FK» n «AK», B

12 - 250 DC/AC

18. InanasoH KommyTupyembix TOKoB ontopese «FK» u «AK»,
ana KoadpduumeHTa Harpyskn, mA, npu

cos ¢p=1 0,1-100

cos ¢=0,3 0,1-20
19. MpOYHOCTb U30AALMN MEKAY CUNOBLIMU LLENAMU U KOPMYCOM,
MeXAY CUNOBbIMM LEenammM 1 uensamum ynpasneHua B ad., He me-
Hee 2000
20. NMpOYHOCTb N30NALMN MeXAY raNbBaHMYECKN pa3BA3aHHbIMMU
uenamm ynpasneHusa, B, NOCTOAHHOro ToKa 500
21 BblcOTa YCTaHOBKU Hag, YPOBHEM MOPA, M n0 1000

(8o 2000 co cHuKeHnem
TOKA HarpysKku Ha 15%)

22. CpepHsa HapaboTKa 40 OTKasa, 4Yac 83 000

23. CpeaHWUIA CPOK CNyKObl NycKaTena, net 10

24. Macca nycKaTtens, Kr, He 6onee

MCT-330P 0.6
MCT-331P 0.8

25. FabapuTtHble pasmepbl, BxLUXI, mm

MCT-330P, MCT-430P 107x38x115
MCT-331P, MCT-431P 107x55x115
26. Pabouee nonoxxeHue, cnocob KpenneHus BepTuKanbHoe,

Ha DIN-peitKky 35 mm

27. OxnaxpeHune

eCcTecTBeHHOE BO3A4yLWIHOE

28. CteneHb 3aLLUUTbl 060/104KHM
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1.5 CocTaB UM YCTPOMCTBO NycKaTens

1.5.1 [yckatenb COCTOUT U3 ABYX NEYATHbIX NAAT, PaCNONOXEHHOM BHYTPM KOpMyca U BHELHero paaua-
Topa. Ha paguaTtope CHM3Y NycKkaTesa pa3smelleH BUHT 3a3eMneHuns. TaKkXKe Ha pagnatope 3aKkpernsieHbl Cu-
MMUCTOPbI C N30IMPOBAHHBbIM OCHOBAHUEM.

1.5.2 Ha neyvaTHbIx Nnatax pacnosaratoTca: CUMUCTOPbI (a/IbTEPHUCTOPbI), 3/1IEMEHTbI Y313 yNpaBaeHua

CMMUCTOPaMM C ONTOPA3BA3KON, 3/IeMEHTbI BAPUCTOPHOM M RC-3aLLMTbI, 3/1€MEHTbI y3/1a KOHTPONA TOKa,
3/IEMEHTbI Y3/1a KOHTPOAA HANPAXKEHWUA, 3/1IEMEHTbI Y3712 U3BMEPEHUA TeMNepaTypbl NyCcKaTena, aieMeHTbI
y3/1a UCTOYHMKA NUTaHUA, anemeHTbl USB-uHTepdeiica (onuma). Ha nnate TakKe pacnonaratoTca Kaemm-

Hble KONOAKM A5 NOAKAOYEHNA BHELHUX Lenei nyckatens, CBeToAmMoabl U KHOMKK.

1.5.3 Ha anueBoi YacTu NycKaTensa PacnosioXKeHbl opraHbl MHAMKAUMN U yNpaBAeHUs:

° TpexugeTHbll ceBeToamog MNP, npegHasHavYeHHbIN A8 UHAVMKALUM PEXKUMOB HACTPOMKN U NHANKA-
UMM NapameTpoB nyckaTena (cm. pasaen 1.8);

° CseTtoamoabl 3KP (3akpbiTb), OTK (OTKpbITh), FOT (FoToB), OLU (ownbKa/aBapua), npegHasHayeHHble
ANA UHOMKaLMK peXXMmoB paboTbl nyckatens B paboyem pexume (cm. Tabauuy 3), a TakKe ons UH-
OVKaLUM 3HAYEHNIM NapamMeTpoB B ABONYHO-AECATUYHOM POopMmaTe B PEXXUMAX HACTPOMKU N MHANKA-
ummn (cm. pasgen 1.8);

e  KHOMKM @ @ n @, npeAHasHayeHbl A1A BXO4A B PEXKMMbI HACTPOMKM U MHAMKALMK (Ccm. pa3aen
1.8), a nocne BxoAa - 4NA U3MEHEHMA YCTaBOK M HaBUraumm B meHio. B pabouem pexknme KHOMKa
ncnonbsyetcsa gns cbpoca aBapum NPU 3alLUTHOM OTKIOUYEHUM;

° USB-nopT Micro B (onunoHanbHo) ans nogknoveHma K MK nan Windows-nnaHuwery.
Tabauya 3 - HazHavyeHue ceemoouo0os 8 paboyem pexcume

BapuaHTbl cOCTOSIHWI
Ceetoauopn HasHaueHue

CBETOAMOA0B
MPr (TpexuBeTHbI) OTKAoYeH B paboyem pexkmme

* BpaweHune 3
3KP, OTK 'IK' (mepuanme) TopmorkeHue 3]

(»kenTbii) NHaMKaumnA Koga asapum No neperpyske

W (1..3) + ¥ow ANtaLMA Koaa abap PeTRY

(n.1.13.3)

* NcnpaBHOCTb BXOAHOIMO HAaNPAXKeHUs
ror {K'xl O6pbIB pasbl CETU UM HECUMMETPUSA
(3eneHbIi) {K'xz Ob6paTtHoe yepegoBaHue $pas

'm'x (1..8) +*' oLl NHankaums koaa asapum (n.1.13.3)

* [JevicTByeT aBapus

{* CurHanmsauma o AMCTaHUMOHHOM cbpoce nnu
ow . PEAKNE VMMYNIBCbI aBTocbpoce aBapum (n.1.13.11)

KpacHbIn
(kp ) 'f!'XI + {k'XI 3KP nnn OTKAloYeHWe Mo neperpyske 6e3 aBapun
-fﬁ-xl + -Kﬁ-xl OTK (yctaska M1-06 = 1 vunn 2, n. 1.13.14)

1.5.4 B HUMXKHeM YacTK NycKaTena pacnonaratotca KnemmHukn X1 n X2 ansa noakntoyYeHMA HanpaXKeHus
ceTn n Kabena anekTpoasuratens. B BepxHei 4acTu nyckatens pacnonaratorca KneMMHUKK X3 1 X4 ana
NOAKNOYEHMA Liener ynpasaeHus.

1.5.5 ®@yHKuMOHaNbHaA cxema NycKaTenda npmBegeHa Ha puc. 2.

1.5.6 [MuTaHMe cxembl ynpaB/ieHUA MycKaTena OCYLLEeCcTBAAETCcA OT Tpex ¢a3 CeTeBOro HamnpaxeHus
(pnc.2). UcTouHMK moxKeT paboTtaTtb Npu 0bpbiBe Nt06OIM M3 das ceTu.

1.5.7 BcTpOEeHHbIN UCTOYHMK NOCTOAHHOrO HanpsaxXeHuns 24B npeaHa3HavyeH AnA NoAauYM HanpAXKeHUs Ha
ANCKPETHbIe BXOAbl MyCKaTenA, a TaKXKe NOAKNIYEHNA BHELHeW Harpy3ku. ICTOYHUK nutaHua 24B ranb-
BaHMYECKN N30IMPOBAH OT CETEBOrO HaNpAXeHNA U UMEEeT CXeMy 3aLLNUTbl OT NeperpysKu.

1.5.8 Bxoabl ABNAIOTCA ABYHANPaBAEHHbIMU, MO3TOMY YNpaB/ieHMEe MOXKET OCYLLEeCTBAATLCA NoAayYen Ha
BXOZbl MONIOKUTENBHOIO (KNemMma «+24») unm otpmuaTencHoro (knemma «0») HanpsaxeHna (CM. pPUCYHOK
3).
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1.5.9 [onycKaeTca nogKntoyeHue nyckatenen B ogHodasHyto ceTb ¢ ogHodasHbiM I/[], ana atoro Tpeby-
eTcA u3meHeHue yctaBku 12-09=0 (cm. MpunoxceHue b). Cxema Ha puc.4,6.
1.5.10 B mogenax c USB nopTom, NopT ncnonbayetca ana nogknodeHuna K MK nan Windows-nnaHuwety ¢
nporpammoit « MST Loader». MNpu nepsom nogkatodeHun 61oKa K MK npu Haanumm nutepHeta VCP apaii-
BEP AOJ/IKEH YCTAHOBUTbCA aBTOMATU4YeCKWU. Mpu OTCYTCTBUM WHTEPHETA APaMBEP MOXKHO CKavaTb MO
CCbl/IKe Mporpamma MST Loader poctynHa no CCblKe
HacTpoiKy nyckatens MoKHO BbINONHATL 6€3 noaayun cuno-
BOro NUTaHuA, NuTaHue byget noctynaTtb ¢ USB-nopTa.

Tabnuya 4 - HazHavyeHue Knemm nyckamens

HassaHue
KnemmHuk HasHayeHune MpumeyvaHue
Knemmbl
CeTb 3x380B nau 3x220B
X1 ABC
(puc.4,a) nnn 1x2208 (pwuc.4, 6)
TpexdasHbin 3/ 3x380B
X2 Al, B1, C1 Harpyska nnun 3x220B nnm 1-das-
Hbi 3
3K, Bxopn «3a e
P XOA «2aKpLITMED Usx=18-36 VAC/VDC,
Omk Bxog «OTKpbITHE» R=5 4 KOM
X3 Cp CpeaHAaa TOYKa BXO40B '
+24 U=24B+4B,
0 MCTOYHMK NuTaHnA +24B Harpy3ka 40 MA MaKc.
K MHorodpyHKumoHanbHoe pene 1 | U=12-240 VAC/VDC,
x4 AK MHorodyHKUMOHanbHOe penie 2 | Harpyska
CpK CpenHsaa Touka pene 0.1 mA —-100 mA
X5 UsB Mopt USB Onumsa
CETb
___________________________________________ S A S
Koo
11}
5 CpK
o
AK

YKT

YNPABIEHUE
o
o

MCT-430P| SE

ﬁfif

O MCT-431P
oS
nd
>sc . =y S S
o A1 B1 &1
HAIPY3KA

PucyHok 2 — dyHKUMOHanbHaa cxema nyckatenei MCT-330P, MCT-331P, MCT-430P, MCT-431P
YKH — y3en KOHTpOAA HanpAXeHuA
YKT — y3en KOHTPOAA TOKa
MCY — muKponpoLeccopHasa cucTema yrnpasaeHus
UIM- UCTOYHUK NnTaHuA 24B
t 0 -pnaTumk TemnepaTtypbl nyckaTens
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1.6 BKnoueHune n pesepc saneKTpoaBuratTens

1.6.1 BkAlOYEHUE UK peBEPC INEKTPOABUIATENA OCYLLECTBAAETCA HENPEPbLIBHOM NOAAYen HAaNPAXKEHUA
Ha ynpasnsawowme Bxoabl «3Kp» nan «OmK» 0OTHOCUTENIbHO 06Lel TOYKKN «Cp», B 3aBUCUMOCTH OT Tpebye-
MOro HanpasaeHua spaweHna. OTKIIOYEHME 3NEKTPOoABUTraTeNA OCYLLECTBAAETCA MPU CHATUM HANPAXKeHUA
C ynpasaatowmx Bxonos. Ecnm ncnonbsyerca GyHKUMA UHAMUMYECKOTO TOPMOXKEHMA, TO MOCNE CHATUA
HanNpAXeHUA NPOUCXOAMUT aBTOMaTMYECKOe BKAOYEHUE TOPMOMKEHUA B COOTBETCTBUM C BbICTaBAEHHbLIM
BpeMeHeM TOPMOMKEHMUA.

1.6.2 HanpseHue Ha ynpasasawowme Bxoabl «3Kp» n «OMK» MOXET N0AaBaTbCA KaK OT BHELLUHEro NCTOY-
HMKa 18-36 VDC/VAC, TaK 1 OT K1eMM BHYTPEHHEro UCTOYHMKA +24B (puc.3).

1.6.3 Bxoabl «3Kkp» n «OMK» ABNAKOTCS ABYHANPaB/J€HHbIMW WU AONYCKAOT NoAavy HanpaxeHus ntoboi
nonapHoctu (puc.3).

MCT-33xP 3 MCT-33xP X3
Uenb >~ U=18..36B Uenb >
3kp 1_/:|_ 3kp "
@ oz Eﬂ%) T o [7]—"-
Cp |[3b—— - Cp |3
0|5 015
a) ynpasneHue oT BHewHero UM 6) ynpasneHue ot UM (NON0KUTENbHBIM HanpsxKeHUeM)
MCT-33xP
X3
Lene »-
3kp | 1 —/
= OTk | 2 gt
H: Cp |3
co-
015

B) ynpassieHue oT UM (oTpuuatenbHbIM HanpsaxKeHnem)

PucyHoK 3 - BapunaHTbl ynpasneHua UCKPETHbIMU BXO4aMMU
1.6.4 TMpwu BpaweHun 31 B HanpaBieHUN «3aKpbITb» (BXOA «3KP») OTKPLIBAIOTCA KAOYU MEXAYy Knem-
Mamm «A»-«Al» n «C»-«Cl». Mpwu BpaweHnn 3/ B HanpasaeHUN «OTKPbITb» (BX0A « OMK») OTKPbIBAOTCS
KAoUM mexay Knemmamun «A»-«Cl» n «C»-«Al». Knemmbl «B» u «Bl» y nyckateneir MCT-330P u
MCT-331P 3aMKHYTbl NOCTOAHHO, @ Y nyckatenei MCT-430P n MCT-431P kommyTupytoTca.
1.6.5 Ecnm Ha Bxoa nopaetca HanpaxeHue ¢ obpaTHbim yYepenoBaHuem a3 M gencTsyeT PyHKUMA
aBTokoppeKkunn ¢pas (M1-13), To 1OrMKa OTKPLITUA CUNOBLIX KAtoYel B N.1.6.4 meHseTca Ha NPOTUBOMOJIONK-
Hyto. Ecnm dyHKUMA aBTOKOPpPEKLMN OTKAOYEHA, Npon3onaeT cpabaTbiBaHWe aBapun 1 ynpasneHue byaet
3a610kMpOBaHO. B 3aBOACKNX HAaCTpoMKax GyHKLMA aBTOKOppeKLMn pa3 akTMBMPOBaHa.
1.6.6 [pwu BpalwieHmn /1 B HanpaBaeHUN «3aKpbiTb» UAN « OTKPbITb» cBeToanoabl 3KP u OTK curHanusm-
PYIOT O HaNpaBAeHMN BPaLLEHMA.
1.6.7 Tpun oaHOBpEMEHHOW NoAaye HanpaXeHus Ha BXo bl «3Kp» u «OmK» ABUraTe/ib OCTaHaB/IMBAETCS
Ha Bblbere.
1.6.8 [lpy MFHOBEHHOM MEPEKNOYEHUN CUTHANOB Ha BXxodax «3Kkp» n «OmMK» popmMmupyeTcs 3afeprKKa
pesepca He meHee 50 mc.
1.6.9 CurHanmszaumio o paboTte sneKTPOABUraTeNA BbINOJHAT MHOrOYHKUMOHANbHbIE onTopene «K»
n «AK», umetowme obuiyto Touky «CpK». B 3aBOZICKOM HAcTpoiKe pene nmeroT GYHKUUM «[OTOBHOCTbY» U
«ABapua». UameHeHne pyHKUMN ycTaBku MM1-14, MN1-15 (MpunoxceHue b).
1.6.10 lMpumep cxembl NOAKAOYEHUA NYCKATENA K 9NEKTPONPUBOAY C OTPAHNYNTENAMM X043 NPUBEAEH HA
puc. 4.

Ver. 3.10d BM[K.648600.011 P3
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X1 X2
QF1 [« Lenb LUens [»- SnekTponpueof
~3x380B A— 11 A AT |1 ]
nnu B— 2 B B1 |2 @
~3x2208 C— 3] ¢ ci B
X3
Uens . KB3
GKD 1 —/L‘
)1= Otk | 2 B
2T 5
P |3
(O
0]s
X4 KoHTponnep
LUenb [
cpK [ 1 |__ 3AKPHITUE
E_ MK |2 OTKPBITUE
— AK | 31— ]
MCT-33xP 4 -
- i;zvh ABapus

a) NogkntoueHune TpexdasHoro 3/ (napameTp M2-09=1, 3aBoacKoe 3HaYEHUE)

X1 X2
QF1 | Uens Uens [»- OnekTponpueog
A— S—1] A XHE ]
~1x2208 . =15 gl 3(m)
3| C c1 |3 Hgs )
X3
Lens >

- KB3
3Kp __/L‘
* Ok

1
2
x o 31— — /_[ KBO
ARty :
015
X4 KoHTponnep
Llens |-

=

CpK | 1 }— ] 3AKPBITUE
E_ TK | 2 B OTKPBITUE
—AK [ 3]—

MCT-33xP 4 |

_Eg‘ ABapus

6) MoakntoyeHne ogHodasHoro [ (napametp 12-09=0)

PucyHoK 4 — Mpumep cxembl nogrkntoveHmna 3/,

1.7 ®dyYHKUMU 3anyCKa U TOPMOKEHUA 3/1IeKTPoABUraTens

1.7.1 [nAa 3anycka snekTpoasuraTens B 3aBOACKOM HAaCTPOMKe UCNO/b3yeTca aaropnutm 6esygapHoro no-
¢$asHoro BKAOYEHUA. [JaHHbIN anropuTm obecneynsaeT HbICTPOAENCTBME, aHANOTUYHOE NPAMOMY MYCKY,
HO YCTpaHAET 3/1IeKTPOMArHUTHbIe NepexogHble Npoueccbl U BPOCKM MOMEHTA Ha Basy aCMHXPOHHOro /.
OH noaxoauT Kak AnA aCMHXPOHHbIX 30, TaK U ANA CMHXPOHHbIX 3 TMna ACTP.

1.7.2 B vycraBke [11-05 (MpunoxceHue b) MOXHO WM3MEHUTb Cnocob 3anycka 3/eKTpoaBuraTens:
6e3yapHbIN NYCK C HapacTaHUEM HanpAXKeHWUsA, NAABHbIM MYCK € orpaHnyeHmem Toka 150%-500% IHom nau
nNpPAmMoi nyck (c BkoveHnem B 0 HanpsaxKeHus). He pekomeHayeTcsa Ana CUHXPOHHbIX 9/ Tnna ACTP.
1.7.3 Tpu ncnonb3oBaHWM NAABHOIO MyCKa C OrpaHMYeHMEeM TOKA BpemMsA 3anycKa yBe/ndymBaeTca, no-
3TOMYy He0BX04MMO YBENMUNTb YCTABKY 3a4€PKKM 3alMTbl OT Neperpysku npu nycke M1-09.

1.7.4 [1na TOPMOXKEHUS aCMHXPOHHOIO 3/IEKTPOABUraTeNA NOC/AE OTKAKYEHUA MOXKET ObiTb MCNO/b30-
BaHa GYHKUMA OMHAMMYECKOrO TOPMOMKEHMA MOCTOAHHbIM TOKOM C OrpaHUYEeHMEM TOKA TOPMOXKEHMUA.
Bpems TopmorkeHuA HacTpamBaeTcs B AnanasoHe 0..600 mc ¢ warom 40 mc (yctaBka I11-05). dyHKums Top-
MOKeHUA He adPeKTUBHA AN CUHXPOHHbIX D[ Tnna ACTP.
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1.8 PeXXumbl HAaCTPOMKU U MHAUKALUKN

1.8.1 B nyckatensx umeeTca BO3MOXHOCTb HAaCTPOMKN YCTaBOK M MHAMKALWM PA3/INYHbIX NapamMeTpoB pa-
60Tbl. ObL,an cxema BKIOYEHMA PEXMMOB NpUBELEHA HA pUC.5, noapobHOe onncaHne peXXMMoB B pasae-
nax1.9..1.11.
1.8.2 Tpu BKIOYEHUMN PENKMMA HACTPOMKU WUAN UHOMKAUMKM napameTpoB ceetoanonbl 3KP(8), OTK(4),
roT(2), OLl(1) ctaHOBATCA MHAMKATOPAMMU ABOUYHO-AECATMYHOrO Yncnaa 0..15 (BblumMcnaeTca Kak cymma
paspagos 8, 4, 2, 1 ropsALmMx CBETOANOA0B), O YeM CUTHANM3MpPYeET paboTatowmin ceetoamnog MPr.
1.8.3 [ns BxoAa B onpeneneHHbIN PeXUM KarKaaa KHOMKa MMeeT 3 BapuaHTa HaxkaTus:

-HarkaTue 6onee 0.5 cek (0b6o3HauaeTcA 3Ha4YKoM «>0.5¢» pAAOM C CUMBOJIOM KHOMKM)

-HaXKaTune bonee 6 cek (0603HaYaETCA 3HAYKOM «>6 C» PAAOM C CUMBOJIOM KHOMKM)

-OBYKpaTHOe bbicTpoe HaxkaTue (0603HavYaeTcsa «X 2» PsSAOM C CUMBOIOM KHOMKM)
1.8.4 B pexumax nporpaMMmnpoBaHMA YCTaBOK U MHAMKALUM NapameTpoB ropAawmn ceetogmog, MNPl ne-
puoanyeckm oTkato4vaetca 1, 2 unum 3 pasa, MHGpopmmnpysa o Homepe meHio (obosHavaeTca x1,x 2, x 3)_.

BbICTPOM
RE RO NPOrPAMMUPOBAHUA NAPAMETPOB
v >0,5¢ y >6¢ l X2
YCTABKA MEHIO MEHIO
HomuHanbHbIl ;’_;;TABOK WHOVKALAK
mok x1A M1
PABEOYUNA ner @ «kp” ner () “XENT”x 1 ner @ «3en’x 1
PEXWUM
ner O @
>0,5¢  / >6 ¢ i X2
YCTABKA g"gTHA'gOK MEHIO
HomuHanbHbIU 2 MHOWKALUU
mok x0.1A 7 M2
ner ‘ uKPu ner :) “)KEnT”X 2 ner G) “3En"X 2
>0,5¢ l X2
YCTABKA Bpemsi MEHIO
MOPMOXKeHUS, WHOUKALIUKU
x40 mc M3
I'IPF . uKPu nPr @ u3Enn x 3

PucyHoK 5 - Cxema BK/IIOYEHUNA PEKMMOB HAaCTPOMKN U MHAMKALUK

Ver. 3.10d BM[K.648600.011 P3
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1.9 PexXum 6bICTPOiIA HAaCTPOMKK
1.9.1 Kaxkaaa n3 3-x KHONOK Npu HaxkaTum 6onee 0.5 ceKk BKAOYAET PEXUM MPOCMOTPA 3HAYEHUA UK
penakTMpPoBaHMSA 3aKPENIEHHOro 3a Hel NapameTpa: @ - HOMWHaNbHbIN TOK (eANHULBI), @ - HOMUHaNb-

HbIM TOK (AecaTble), @ - BpemaA DC-topmoskeHua (x40 mc). Mocne Haxatua ceetoaunon, MNPl 3aropaetca
KpacHbIM, OCTanbHble 4 cBeToAMOAa O0TobparkatoT 3HaYeHne ot 0 ao 15. Yepes 2 cek be3aelctana — npo-
NCXOOMUT BbIXO4, B pabounin pexkmm (pexum npocmotpa). Ana uaMmeHeHUs napameTpa B TeyeHue 2 cek

HYKHO yCneTb HaXKaTb KHOMKM @/ ®, HaCTPOMUTb 3HAYEHME N COXPAHUTb Ero HaxKaTUeM Q) 6onee 0.5 cek.
1.9.2 Cxema paboTbl pexkMma BbICTPOI HAaCTPOIMKM NpUBEAEHA Ha puC.b.

Mpumep HACTPOIIKU HOMUHANILHOIO TOKA Ha 3HaYeHue 3.9A:
Hactpolika eanHuy, (umcno 3):

e Haxatb 60nee 0.5 cekyHAbl KHOMKY @ (MPr 3aroputca KpacHbim, 4 cBeToAMOAa 0TODpakatoT 3HaueHue);
® KHOMKamu @ 7 @ HacTpouTb oTobpaxkeHne yncna 3 (Yepes 5 cek besgerictauma MPI noracHeT);

e  CoXpaHWUTb 3HAYEHME M BbINTU B PaboUnNii peXMM HaxKaTMeEM @ 6onee 0.5 cek (cBeTtoamop, MNPl noracHeT);
HacTpoiika gecaTbix (unmcno 9):

e Haxatb 6onee 0.5 ceKyHAbl KHOMKY @ (AP 3aropuTca KpacHbim, 4 cBeToanoAa 0TObpakaloT 3HaveHume);
e KHOMKamu @ 7 @ HacTpPouTb oTobpaskeHne umcna 9 (depes 5 cek besaenctensa MPI noracHerT);

e CoOXpaHWUTb 3HAYEHUE U BbIMTU B pabounii pexkmum Haxkatuem @ 6onee 0.5 cek (cBetoauoa MNP noracHeT);

(@A) >05¢ 2
»| YCTABKA HomuHasbHbIl mok x1A

< nPr @ “kp” @/@ M3MeHeHne
yCTaBKuM

@>0,5 ¢ COXPAHEHUE
(0..9)x1A
@Mnm? 5¢ BbIXOA HoMMHaNbHbIN TOK
PABOUMIL =0.0A...9.9A
PEXUM _
@ >05¢ | [VCTABKA HomuHanbHbIt mok x0.1A
ner O '

<

< npr. “KP” n3meHeHue

@>0,5c COXPAHEHME ®/® yCTaBKu
0..9)x0.1A

@Mnm? 5¢ BbIXOZ .

@ 20,>¢ »| YCTABKA Bpemsi mopmosxeHusi, x40 mc

Bpemsa TopmokeHua
< npr. «Kp” M3meHeHne =0 mc...600 Mc
@>O,5c COXPAHEHME ®/® yCTaBKu

(0..15)x40 mc
@mnmi 5¢ BbIXOZ

PucyHok 6 —Cxema paboTbl pexknma ObICTPO HaCTPOMKHK

1.9.3 B pexxume nameHeHus yctasku ceetoauoabl 3KP(8), OTK(4), rOT(2), OLL(1) otobparkatoT B ABO-
NYHO-aecATUYHOM dopmaTe 3HauYeHme ycTaBku oT 0 g0 15, KOTOpOe BbIYUCAAETCA Kak CyMMa pa3paaos (8,
4, 2, 1) ropAwmx ceetoamoaos. Mpumep Ha puc.7.

ner
@ «p”
2| 8()3kP
4 7‘ OTK 8+1=9
2 rot
1@ouw

PucyHoK 7 - Mpumep MHANKALMM 3HAYEHNA YCTaBKN =9
1.9.4 [pwu HacTpoiKke HOMUHanbHOro Toka 0.0A nyckaTenb byaeT ncnonb3oBaTb 3HadeHume 0.1A.
1.9.5 B perknMme ObICTPOI HACTPOMKM HACTPaMBAETCA TONIbKO Bpemsa TOpmoxKeHus. OrpaHMyYeHue TOoKa
TOPMOXKEHUA B 3aBOACKON HAcTpoliKe 250% OT yCTaBKM HOMWHANbHOTO TOKA. MI3MEHUTb TOK TOPMOXKEHUA
MOKHO yCcTaBKoW 11-04 B meHt0 ycTaBoK ([MpunoxceHue b).
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1.10 Pexxum nporpammumpoBaHua yctaBok (mexto M1, MN2)

1.10.1 PacwmpeHHble GyHKLMM NycKaTeNs MOryT 6biTb HACTPOEHbI B ABYX MeHto 11 v 12, Kaxaoe 13 KoTo-
PbIX cOAepPXKMUT 15 ycTaBoK. MoHbIM CNMUCOK YCTaBOK NpuBeaeH B lMpuaoxeHuu b.
1.10.2 O606weHHana cxema pexxnuma NPorpaMMmMpPOBaHMA YCTAaBOK NpuBeaeHa Ha puc.8. O6o3HaveHume Ha
cxeme M* cootsetctayeT 11 nnn M2, B 33aBUCUMOCTU OT BbIOPAHHOTO MEHIO.

Mpumep HacTpoiiKu napameTpa 11-07 (TOK OTKAOYEHUA Neperpy3ku) Ha 3HayeHue 210%:

e [1na BxoAa B MeHto 11 Ha)KaTb U yAepKMBaTb bonee 6 CeKyHa, KHOMKY @ (noka ceetoauog MNPl He cTaHeT
MOPraTb ¥KenTblM LBETOM);

e KHOMNKamu @ nnm @ BblbpaTb HOMep NapameTpa 7;
e HaxaTtb @ ONs BXoAa B pegaktupoBaHue 11-07 (ceetoauog, MNPl 3aroputca KpacHbIM);
e KHonkamm @ n @ HaCTPOMUTb 3HaYeHMe napameTpa 11 (210%=11x10%+100%, cm. MpunoxeHue b);

e  CoxpaHWUTb 3HaYeHUE U BbINTU B MeHto 11 HaxkaTuem @ 6onee 0.5 cek (Npu BbIxoae B MEHIO CBETOAMOA,
MPI mopraeT »enTbiM LBETOM M 0TOBpaxkaeTca Homep napameTpa 7).

e  BbIliTM M3 MeHto [11 B pabounii pexkmm, 418 3TOro KHOMKamm nam nepeiTtn K napametpy 0 (TouKa

BbIX0/a), @ 3aTeM HaKaTb @ (cBeToauogp, MPr noracHer).
@ >6 ¢ ana menio 11

@ >6 ¢ ana meHio 12
» | HAYAJIO MEHIO 1*-00

«)  |rerQ sxent

VIIWI24OC @\‘@)

HOMEP YCTABKM [1*-01 @ »| YCTABKA [1*-01 g s0c

n3meHeHWe
ner @ «kp” @/@ yCcTaBKm

PABOYUN |[€=—
PEXUM 2 40c [P @ “KENT”

ner O @ﬁ ¢®

0,5cCOXPAHEHME

@A

BbIXOZ,

®

@ﬂ@

HOMEP YCTABKMU IT*-15 @ _ | YCTABKA [T*-15 g 4oc

>
n3IMeHeHune
13 ”
ner @ «kpr  (A)/(§) e

0,5cCOXPAHEHUE

g4oc [PrQ “xent”

@A

BbIXOZ,

®

A

PucyHok 8 —Cxema paboTbl pexknuma nporpammmnpoBaHuns
1.10.3 B pexxkume nporpammupoBaHua ceetoanoabl 3KP(8), OTK(4), FOT(2), OLLI(1) oTobpakatoT B ABO-
NYHO-AecATMYHOM dopmaTe HoMep ycTaBkK (ecau MPF XenTblit) Unu 3HaYeHne ycTaBku (ecam MNPl Kpac-
HbI1) oT 0 go 15, KoTopoe BblYMCAAETCA Kak cymma pa3pazos (8, 4, 2, 1) ropawmx ceetogmonos. MNpumep
Ha punc.9. Mpn sToM BCE BKAOYEHHbIE CBETOANOAbI MEPUOAMNYECKM CUHXPOHHO OTKAKOYatoTCA 1 uam 2 pasa

B 3aBUCMMOCTM OT HoMepa meHto 11 nnu M2 (npumep - puc.9, a).
Howmep ycrtasku [12-13
ner
() “xenT” ner
. uKPn
8+4+1=13 )2 8(/,;;"3'(')
4(00TK | a442+1=7
20rot

1@ ow

MuraHue x2
a) Homep yctaBku M12-13 6) 3HauYeHune ycTaBku =7

PuUcyHOK 9 - Mpumep MHOMKALUMU B PEKMME NPOrPaMMMUPOBaHUA
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1.11 PeXxum nHaukauum napametpos (meHio M1, M2, M3)

1.11.1 NapameTpbl paboTbl AOCTYNHbI ANA MHOMKALMK B Tpex MeHio M1, M2 v M3, Kaxkpoe 13 KOTopbIX
coaepXuT oo 15 napameTtpos. MoAHbIM CNUCOK NapameTpoB npuseaeH B [IpuaoxceHuu B.

1.11.2 Kaxkapi napameTp COCTOUT M3 3-X AeCATUYHbIX Pa3pasos, 06pasya TpexaHavyHoe uncno 0..999 nam
yeTblpexaHayHoe yucno 0..15 9 9 (cTapwunit paspsag moxet 6biTb oT 0 go 15). Mpwu BXxoae B napameTp no

KHOMKe @ oTobparkaeTtca ctapwmin paspsag (PA3PAL 1 8 agnanasoHe 0..15), BO BpemMs HaXKaTua U yaepKu-
BaHMA KHOMKM @ - cpegHui paspag (PA3PAL 2 B ananasoHe 0..9), BO BpemsA HaxKaTus U yaepKuBaHus

KHOMKMU @ -Mnagwunii paspag (PA3PAL 3 B guanasoHe 0..9).
1.11.3 O6ob6uweHHana cxema peXxuma MHAMKaALMW napameTpoB npusegeHa Ha puc.10. O6o3HayeHWe Ha
cxeme M* cootsetctByeT M1, M2 nnn M3, B 3aBUCMMOCTM OT BbIOPAHHOIO MeHHo.

Npumep nHgMKaumm napamerpa M1-01 (ToKk anekTpogsurartens), 3HauyeHue 4.63A, KotTopoe pa3bu-
BaeTcA Ha pa3pagbl 4, 6 u 3:

e [1na Bxoaa B meHio M1 caenaTb ABOMHOM KUK KHOMKK @ (cBeToamopg, MPr ctaHeT MmopraTb 3e/IeHbIM LBe-
TOM);

e KHonkoMm @ BblOpaTb HOMep napameTpa 01;

e HaaTtb @ ans sxoaa 8 M1-01 (ceetoauogs MNP 3aropuTcs KpacHbIm);
e OrtobparkaeTcs 3HayeHUe cTapwero paspaga 4 (an1a napameTtpa M1-01 B cooTBETCTBUM € [MpunorkeHnem B
CTaplwmm pa3pagom asaaTca eamHuubl 0..15, T.e. 3HaueHue 4 ana npumepa 4.63A)

e YT06bI NOCMOTPETL CPeAHUI Paspaa (YNCN0 6 ) HYKHO HaXKaTb U YAEPKMBATb KHOMKY @ (nocne oTnycka-
HMA KHOMKKW CHOBa oTobparkaeTca CcTapLumii paspaa).

e  YT10b6bl NOCMOTPETL MNAALWNIK Pa3pAs, (UMCN0 3) HYXKHO HaXKaTb U YAEPIKMBATb KHOMKY @ (nocne otnycka-
HWA KHOMKW CHOBa OTOBpasKkaeTca cTapLumii pa3paa);

e  BblIlATM M3 NnapameTpa B meHto M1 HaxaB KHOMKY @ (cBeToamopn MPIr cTtaHeT MopraTb 3e/1eHbIM LIBETOM)
e  BbIiiTM U3 meHto M1 B pabounin pexum, 41a 3TOro KHOMKamu @ nnm @ nepenTtn K napametpy 0 (TouKa

BbIX0/a), @ 3aTeM HarKaTb @ (cBeToamogp MPr noracHerT).

@ x2 ana menio M1
@ x2 ana menio M2

NAPAMETP M *-01.P3

@) x2 s mewo M3 MIAQWAA PASPSL |
»| HAYATNIO MEHIO M *-00 ner @ “kp” ‘
i Al e NAPAMETP M *-01.P2 @
%) AEl CPE[HWA PA3PSIT |\ @ !

e @ \ ; @ ner @ «kp»

HOMEP MAPAMETPA M *-01 @ NAPAMETP M *-01.P1

Y / ’
PAEOUMI | > |CTAPLUMWA PA3PSIg Ve

PEXUM 240c ner @ «3en” @ ner @ «kp”

ner Q) @? ‘@

NAPAMETP M *-15.P3
MIAALLWNAA PA3PSIT | ™
ner @ «kp” L

MAPAMETP M *-15.P2
CPE[JHUN PA3PAL \ ! @
@? &@ ner @ «kp” @
HOMEP MAPAMETPA M *-15) @ o | MAPAMETP M *-15.P1 ’
" |CTAPLUUN PA3PSIQ

ner @ «3en” [ @ ner @ «kp”

<—
?40c

PucyHok 10 —Cxema paboTbl perknma MHAMKALMN NapaMeTpoB
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1.11.4 B pexume uHauKauum napameTtpos csetoamoabl 3KP(8), OTK(4), FOT(2), OLU(1) oTobpakatoT B
ABOUNYHO-AecATUYHOM dopmaTte Homep napameTpa (ecnm MPl 3eneHbld) MU 3HAYEHUMe pa3psaa napa-
meTpa (ecnu MPr kpacHblit) ot 0 go 15, KoTopoe BbIYMCAAETCA KaK cymma pa3pAaaos (8, 4, 2, 1) ropawmx
cBeToaAnooB. Npn sTom BCE BKAKOYEHHbIE CBETOAMOAbI MEPUOANYECKM CUHXPOHHO OTKAtOYAlOTCA OT 1 Ao
3 pa3 B 3aBMCMMOCTM OT HOMepa MeHto M1.. M3.

1.11.5 Ons ob6o3HayeHua apobHbix paspagos P2 nam (1) P3 nocne 3anaTon, MHAMKAUNA STUX Pa3paaoB
COMPOBOXAAETCA YepeayoLWMMCA KPaCHO-3e1eHbIM UBeToM ceeTtogmoaa MNPl BMecTo KpacHOro.

1.12 PeXXnmbl TeCTUpPOBaHUA 3N1eKTpoaBUraTens

1.12.1 B nycKkatene npesycMOTPEHO 2 BapMaHTa pexkMma TeCTUPOBaHUA 3NEKTPOABUTATENS: PEXKUM TECTO-
BOrO BK/ItOYEHUSA 1 pexkum ATB (aBTOMaTMYECKOro NOBTOPHOTO BKAOYEHUSA).
1.12.2 PeXXMMm TeCTOBOrO BKNHOYEHWUA AOCTYNEH A1A BKAOYEHUA NPU 3HaYeHUK ycTaBku M2-12=0 (3aBoa-

CKanA HACTPOMKA) U MOXKeT ObITb BKAOYEH NO OAHOBPEMEHHOMY HAXKATUHO KHOMOK n (pnc.11). No-
cne 3TOro HaxkaTnem @ nnm @ OCYLLECTBNAETCA BKAHOYEHWE INEKTpoABUraTeNna B HanpasaeHuu «3a-

KPbITb» UM «OTKPbITb», KHOMKOW @ OTKNIOYEHUNE PEXUMA.

PAGOTA 91
3AKPbITUE
ner
] PEXVM
PABOYUN TECTOBOTO | yaEPHKAHME @ >|8()3kp
PEXWM BKIIOYEHUS e
112-12=0
ner ner 2@ror
@ - - 10 oW
N\ . A -,
+ -
>|8()3Kkp @ ssCe
4( ) 0oTK PABOTA 3
4LJ0TK 4 ¢ vnepae(Y) | OTRPBITHE
2yrort @Wm g 40c 2@ror ner
1) ow 10ow \ O
T X8 )3kP
4()OTK
2(yror
1 ow

PucyHok 11 - Cxema paboTbl perknuma TeCTOBOro BK/toYeHus (ycTtaska M12-12=0)

1.12.3 MMpu BKAOYEHMW TECTOBOIO peXMUMa ynpasnaeHme 3/, oT AUCKPETHbIX CUFTHA0B BAOKUpYeTCA.
1.12.4 PeXKnM TECTOBOrO BKAOYEHUA MOMKET ObITb MCNONb30BAH MPU MYCKO-HaNa4o4YHbIX paboTax u npwu
3KCnyaTaumMmn ANA OLEHKM Harpysku anektpoasuratena. flocne BKAOYEHUU SNEKTpPOABUraTensa Ha He-
CKO/NIbKO CeKyHA, B meHo M1 ([MpunoxceHue B) coxpaHsaeTca AeTanbHaa MHGoOpMauUusa o paboTe aNeKTpo-
ABuUraTtensa npu nocaegHem BKAOYEHUN.

OCTOPOXHO! lNMpu Hannuun orpaHnuuTenen xoaa MexaHusma (KOHUEBbIX BbIKIloYaTeneun), nyc-
KaTenb MOXEeT OTKNIoYaTbCA MO CUrHanam KOHLEBbIX BblIKto4YaTenenm TONbKO Npu AUCKPETHOM
ynpaBneHum (puc.4), npM TeCTOBOM BKIHOUYEHMU C KHOMOK COCTOSIHME KOHL|EBbIX BbIKNoYaTenemn
He KOHTPONMpPYeTCs M BO3MOXEH BbIXOA MeXaHu3Mma 3a npepenbl orpaHuyYnTenen xoaa.

Ver. 3.10d BM[K.648600.011 P3
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1.12.5 BMecTo perKnma TeCcTOBOro BKAKOYEHMA B MEHIO YCTaBOK MOXKET bbITb BKAOUEH pexmum AlB (aBTo-
MaTMYeCKOoro NOBTOPHOro BKAtoUYeHUs) (ycTaBku M12-12...M2..14, MpunoxceHue b) c 3aaaHHON ANUTENIbHO-
CTbto PaboTbl, YaCTOTOM BKAKOYEHUIN N NPOAOIKUTENBHOCTbIO BKOYEHUA 414 NPOBEPKM NycKaTenen B na-

b6opaTopHbIX ycnosuax (puc. 12).

18

PABOTA 3[4
3AKPbITUE
ner
PABOYUN SEXM
PEXWUM ADB 5180 3kp
M2-12>0 -
ner ner AMNB 4( ) OTK
i/ "\; f\q\ - 2 O rot
2| 8( )3KP @ * @ )Z 8 (] 3kpP yel 10 ow
o 2o PABOTA 31
rot
2@rot @ 29 AMB OTKPbITUE
17 1 )ow .
Cow =N
McTteveHune h \f’/_\\
BpemeHu M2-12 2|8 (_)3KP
4()oTK
OKOHYAHUE N
AMNB 2@rot
@ npr 1()ow
1)
> | 8()3KP
4()0TK
2(yrot
1()ow

PucyHoK 12 - Cxema paboTbl pexmma aBTOMATUHYECKOro NMOBTOPHOIO BKAOYEHMA (ycTaBKa 12-12>0)




1.13

3awmTHOE OTKAOYEHUE U ANArHOCTUKA

1.13.1 Ona KoppeKTHOM paboTbl GYHKUMIA INEKTPOHHOM 3alMTbl 3neKTpoaBuratens Heobxogmma
HaCTPOMKa HOMMUHANBLHOIO TOKA aneKTpoaBuratens. HoMUHanbHbIM TOK HacTpamBaeTca B AnanasoHe 0.1A
0o 4.9A (ana MCT-330P, MCT-430P) unu o 9.9A (ans MCT-331P, MCT-431P). Cnocob 6bICTpOi HaCTPOMKM

yKasaH B pasgene 1.9.

1.13.2 SneKTpOoHHbIe 3aWnTbl cpabaTbiBaloT BO BpemMs paboTbl, NPW 3TOM CHMMAETCS HanpsaxKeHue ¢ I/,
BKAtOYaeTcs ceetoanoq OLL, oanH u3 ceetoanonos FOT, 3KP nnn OTK» 4ncno-umnynbCHON MHAMKaLMnen
oTobpa)kaeT Kog aBapuK, a TaKKe 3aMblKalOTCA KOHTAKT pene ¢ yHKumen «Asapua» (B 3aBOACKOM
HacTpoiKe KOHTaKT «CpK»-«AK»).
1.13.3 Koabl 1 0603Ha4YeHMs HencnpaBHOCTeM NpmBeaeHbl B Tabauue 5.

Tabauya 5 - Kodel u 0603HaueHUA HeucnpasHocmeli

Koa
3aLWLMnThI

Yncno-mm-
NyAbCHAA UH-
Ankaums +

¥ ow

0O603HaueHne HeENcNpasBHOCTHN

MpumevaHua
Ix-xx — koAbl ycTaBokK (MMpunoxceHue b)
Mx-xx — KOZbl NAPaMeTPOB UHAMKaLmMK ([TpuaoxceHue B)

OCHOBHbIE 3ALLUTDI

ABapwus cpabaTbiBaeT npu obpbiBe Ntoboi U3 BXoaHbIX ¢pas

rOT'rK'x 1 HEMCI'IpaBHOCTb BXO4HOro M Ha1M4YnNn KoOMaHAbl 3anycKa.
Al HanpaxeHus (0bpbiB dasbl cetu, Ecnn ob6pbiB dasbl nponcxoant 6e3 KomaHapbl 3anycKka, To
HecummeTpua) BblZaeTcs npenynpexkaeHue (ceetoanon roT {Kx 1wncur-
Han pene «TOTOBHOCTb» OTK/OYaeTcA).
B 3aBOACKOM HacTpolKe 3allMTa OTKAOYEHa, AeACTBYeT
A2 I'OT&JFx 2 |OwwnbKa yepegoBaHua ¢as bYHKLMA aBTOKOppEKUnn das.
Hactpowka: M1-13.
B 3aBOACKOM HacTpoiKe ToK 3awmTbl 110% IHom, Knacc 3a-
A3 ror {*x 3 DNeKTPOHHAA TennoBanA 3awmTa |LWKUThbI 5vceK (Bpemsa oTkntoueHMn 600% TOKa 3aLLUTbI).
o4 Hactpouka: M1-11, Nni1-12
UHaukauua: M1-09
Ad I'OTfrx 4 |MaKcumanbHO-TOKOBaA 3awmnTa pesoienne ycrasku Hom 8 10 pas.
MHAMKauMA MmakcumanbHOro Toka: M1-04
O6pbIB dpa3 KOHTPOMPYETCA NPU NoAaYe KOMAHA U BO
AS I'OT{RLX 5 |06pbiB basbl Ha BbIXOE Bpemsa paboTbl. Ob6s3aTeNbHa KOPPEKTHAA HACTPOMKA
YCTaBKM HOMWHANBLHOTO TOKa f11-01. 3awmTa OT KOHTPOAA
06pbiBa da3 A u C moxKeT bbITb OTK/NKOUYEHa B [12-09.
MpeBblWeHne TeMnepaTypbl BHYTPU NycKaTens.
Ab FOT&JK x6 |Meperpes nyckarens NHanKaumna Temnepatypol: M1-10, M1-14.
TOK Npw OTCYTCTBMM CUTHANOB  |AKTUBMPYETCA GYHKLMA 06eCTOUMBAHNA I1EKTPOLABUra-
A7 I'OT{*X ; ynpasneHusa (Nnpoboli cunosoro |Tens. B cnyyae npobos cMA0BOro Katoua 3To A0JIKHO Npu-
KNHOYa UM 3aMblKaHKe 06- BECTM K OTK/IOYEHMIO aBTOMATMYECKOTO BbIK/OYaTeNsA.
MOTKM 3/[], Ha Kopnyc). HeobxoaMmo cBA3aTbCA C MPOU3BOAUTENEM.
A8 ror &fo 8 |Owwunbka npoueccopa Heobxogmmo cBA3aTbcA € Npou3BoAUTENEM

3ALWLNTDbI NO NEPEIPY3KE

3KP wnn OTK

3aBOACKas HACTPOMKa: aBapusA NPU NPEBbILEHUN TOKA

b1 {Kx 1 MpeBbiweHo Bpema 3anycka 3/, |> 200% IHom yepe3 1 cek ¢ Hayana nycka.
HacTtpowka: I11-06, MN1-07, N1-09.
3KP v OTK 3aBoACKan HACTPOMKa: aBapusA NpPuM NPEeBbILEHNM TOKa
£ 'Ik'x 5 MeperpysKa no Toky npy pa6ore > ZOO%JHOM B TeyeHuMe 1 cek Bo Bpema paboTbl.
Hactpowuka: 11-06, 1-07, 1-10.
MHanKauua Toka: M1-01, M1-02
3KP unu OTK n 3aBo/cKan HaCTPOWMKa: 3alMTa OTK/IOYEHa.
53 Wy 3 eperpg’ 3Ka N0 AKTUBHOMY TOKY | 1o crpoitka: 11-06, 11-08, M11-10.
npu pabote MHAMKauuA akTUBHOTO ToKa: M1-03
Ver. 3.10d BM[K.648600.011 P3
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1.13.4 Ona curHanmsaumm 0 HEMCNPaBHOCTU MOTYT BbITb MCNONb30BaHbI pene «FK» n «AK». Pene «lK» B
3aBO/ICKOM HacTpoiike nmeeT PpyHKLUUIO «TOTOBHOCTb» 1 BK/IIOYEHO NPU UCNPABHOCTU BCex pa3 HanpsarKe-
HMA Ha NycKkaTene M OTCYTCTBMW CUrHanNa aBapun. Pene «AK» B 3aBOACKOM HACTPOMKE MMeET QYHKLUIO
«ABapua» 1 BKAKOYaETCA NpU cpabaTtbiBaHUM aBapun. A KOHTPOAA MCNPABHOCTM TaKKe MOXKeT ObITb MC-
nonb3oBaHa ¢yHKUMA pene «Pabora», KoTopas MoXKeT ObiTb NepeHasHayeHa Ha pene «TK» uan «AK»
(ycTaBku I1-14, 1-15, 3Ha4yeHue [3]), B 3TOM c/ly4ae KOHTPOAb MCNPABHOCTU MOXHO BECTM NO CPAaBHEHMIO
curHanos pene «Pabota» M nogaBaeMblX CUTHANOB yNpPaBAEeHUA A5 KOHTPOAA BCeX GaKTOpPOB Heucnpas-
HOCTM, BKAtOYas 06pbIB Lenen ynpasaeHua. [na cMrHanmMsaumm 3awmTbl No neperpyske MoXKeT 6biTb mc-
Noab30BaH CUrHan pene «OTKAKOUYEHUe No neperpy3ke I» (yctasku M11-14, 11-15, 3HayeHue [8]).

1.13.5 CHbpoc aBapunm OCyLLEeCTBNAETCA KPAaTKOBPEMEHHBIM HaXKaTUEM KHOMKM @Ha IMLEBOM NaHenu nyc-
Katena. Npu cpabaTtbiBaHuM aBapun A3 (31eKTPOHHaA Tennosas 3awmTa /1), cbpoc 6aoKupyeTcsa Ha Bpems,
Heobxoanmoe Ana «OCTbiBaHUA» Tennoson mogenun 3L, (1-2 muHyTbl). Mpu nonbiTKe cbpoca cHATUEM
HanpPAKeHUA ypoBeHb TEMIOBOM 3aLUuUTbl coxpaHaeTtca B MM3Y.

1.13.6 OMCTaHUMOHHbIM cOPOC MOXKET BbiTb BbINONHEH O4HOBPEMEHHOM NoAayver CUrHaN0B «3aKpbITb» U
«OTKpbITb» (COPOC NPOMCXOANT B MOMEHT CHATUA ABYX CUTHANOB).

1.13.7 AsTOomaTtuyeckuit cbpoc aBapmMm MOXKeT HblTb HACTPOEH Pa3feNibHO A/1A OCHOBHbIX aBapuit (Koabl
A1, A3, A5, A6, A8) 1 aBapuit no neperpyske (Kogbl b1..63) B meHto ycTaBok (12-01...112-04). ina coxpaHe-
HWA cUrHana pene «ABapma» nocne aBTocbpoca, MoXKeT 6bITb MCNONb30BaHa GYHKUMA pene «ABapuAa+as-
Toc6poc» (MM1-14, I11-15). OTKNOYEHUEe cUrHaNa «ABapuA+aBTOCOPOCY NPOM3ONAET TONbKO HaxKaTuem

KHOMKM @Ha IMLEBOM NAaHeNU NycKaTens.

1.13.8 B aHeproHesaBucnumon namsaTtn nyckatena (MM3Y) coxpaHatoTca Koabl 3 nocnegHUX aBapuin ¢ UH-
dopmaumert 0 COCTOAHMM B MOMEHT OTK/ItOYEHMUA. NPOCMOTP UCTOPUM aBapUi OCYLLECTBAAETCA B MEHIO
nHanKaunm M3 (MpunoxceHue B).

1.13.9 Mpwu cpabaTtbiBaHUM OAHOTUMNHbBIX aBapPUIA NOAPAA Yallle OAHOro pasa B Yac, CoxpaHsaeTca uHpopma-

UMA O nocneaHen aBapum, a TaKKe KOJ1-BO OAHOTUMHbIX aBapui 3a yac. OTobpaxkaeTca npu HaxatTum @
BO BpemMsA MHAMKALMWN aBapuu.
1.13.10 [ns HEeKoTOpbIX TUNOB aBapuil COXPaHAETCA AO0NONHUTENbHAsA MHOpMaUms - cybKog aBapum (Tab-

nmua 6). OTobparkaeTca Npu HaxkaTum @ BO BpeMsA MHANKALUMN aBapuun.
1.13.11 Mpu gUCTaHUMOHHOM MK aBTOMATUYECKOM cbpoce aBapun ceetoanon OLL ocTaeTca muraTb Ko-
POTKMMU PESKMMU MMMYNAbCAMK, CUTHANM3NPYA 0 cbpoce aBapum 6e3 aHann3a NpUYNHbLL. PekomeHayeTcs

MPOCMOTP UCTOPUM aBapuin B meHto M3. C6poc CUrHanm3aumm KHonKom /.

Tabauya 6 - Cyb6koOdbl HeucnpasHocmeli

Koa Kog HencnpaBHOCTU o @
3aWmTbI CybKoabl HencnpaBHOCTEN (MHAMKALMA NPU HAXKaTUK ).
1=06pbIB dasbl A,
Al HeuncnpaBHOCTb BXOAHOO HanpsxKe- 2=06pbIB Ppasbl B,
HUA (06pbIB Pasbl, HECUMMETPUS) 3=06pbiB Ppasbl C,

7=HecummeTpua ¢as

O=aBapusa Npu OCTaHOBE,

1=aBapusa Npwu 3aKpbITUMK,

A4 MaKcrMMabHO-TOKOBas 3aluTa 2=aBapua Npu OTKPbITUN,

3=aBapua Npu TOPMOKEHMM NOC/E 3aKPbITUA,
4=aBapua NP1 TOPMOKEHWUU NOCIE OTKPbITHA.
1=06pbIB dasbl Al,

A5 O6psbie dpasbl [ 2=06pbiB Ppa3bl Bl,
3=06pbIB dpa3bl C1.
0..15

A8 HeuncnpasHOCTb Npoueccopa

(HeobxoanMmo cBA3aTLCA C NPOU3BOAUTENEM)
1=aBapusa Npwu 3aKpbITUMK,
2=aBapua Npu OTKPbITUN.

61..63 | lNpeBbieHO Bpema 3anycka 3/
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1.13.12 SneKTpoHHaA Tenaosas 3awmTa I/ (ko4 3awmnTbl A3) paccuMTbiBAET TENJI0BOE COCTOAHME INEeK-
TpoABUraTena No KeBagpaTUYHOMY 3HAYEHMIO TOKA, SKBUBANEHTHOMY YPOBHIO INEKTPUYECKMUX NOTEPb B
aneKkTpogsuratene. 3almTa y4nTbIBAET NPOLECChI HArpeBa W OCTbIBAHMA NPU NYCKe, TOPMOXKEHUN U OCTa-
HOBKe M N03BOAAET 3alMTUTb D[] OT Nneperpesa Npy NOBTOPHO-KPATKOBPEMEHHbIX pernmax paboTbl. Knacc
3awmTbl (M1-12) onpeaensaet Tennosy MHepuuto 3 M COOTBETCTBYET BPEMEHW OTKAKYEHWUA TOKa
600%*M1-11 13 «XON0A4HOrO» COCTOAHMUA 3NEKTPOHHOM TENN0BON MoAenn. MHAMKaLNA YPOBHS «Harpesa»
3NEeKTPOHHOM TENNOBOI Moaenn otobpaxkaeTca B napameTtpe M1-09 ([MpunoxceHue B )

[OnAa cTaHgapTHbIX aCMHXPOHHbIX 3NEKTPOABUraTENEN, PACCUMUTAHHBIX HA NPOAOIKUTENBHOCTb BKAKOYE-
HuA MNMB 100% TOK 3aLWMTbl HACTPOEH Ha 3HavyeHne 110% oT HOMMHANbHOrO TOoKa (ycTaBKka I11-11). AnAa anek-
TPONPUBOAOB CO CNeunasbHbIMU INEKTPOLABUIATENAMM, PACCYUTAHHBIMW HA OFPAHUYEHHYHO NPOLOIKM-
TeNbHOCTb BKAOYeHUA (Hanpumep, ACTP B mexaHuamax Tuna M30), Tok 3awmTbl 11-11 pekomeHayeTca
yCTaHaBAMBATb Ha YPOBHE CpeAHEeKBaAPaTUYHOIO TOKA 33 LMKA PaboTbl, KOTOPbIN PAaCCYMUTLIBAETCA B 3aBU-
CMMOCTM OT NPOLO/IKUTENbHOCTM BKAtoYeHUA MB no popmyne HuxKe. Hanpumep, npu MNB=25% cpegHe-
KBa4paTU4YHbIN TOK cocTaBnT 50% OT HOMMHANBbHOIO TOKa. [laHHaA 3aWMTa MOXKET 3alWUTUTb ABUTaTENDb OT
neperpesa B C/ly4ae npesblWeHNA NPOAO/IKUTENBbHOCTU BKIOYEHMUA.

[1B%
CpenHekBaZlpaTU4YHbIA TOK = HOMHUHA/NBHBIU TOK X |[———
100%

1.14 KoHTpOAb HarpysKu anekTpogsuratens

1.14.1 Ona 3¢ PeKTUBHOIrO KOHTPOAS HArPy3KM aCMHXPOHHbIX 3, B NycKaTenax npenycmMoTpeHa QyHKLMA
M3MEepeHMA aAKTUBHOIO TOKA 3NEKTPOABUraTena, PaBHOrO NPOU3BEAEHMI0 MONAHOro ToKa Ha (Cos @
Harpysku. [laHHaa GpyHKLUMA No3BonseT bonee TOYHO ONpenenaTb HarpysKy Ha Basly aCUHXPOHHbIX 3/1EKTPO-
ABuratenei Maaom MoLHOCTH.

1.14.2 WNHAMKauMA 3HAYeHWs aKTUBHOIO TOKa - napametp MI1-03 otobpaxkaerca B % OT IHOM,
cm. lMpunoxceHue B. HomnHanbHOe 3HaYeHMe aKTUBHOro Toka M1-03 npy HOMMHANBLHOM TOKe COOTBET-
cteyet 100% X Cos ¢ (HOM) u B cpeaHem coctaBnset 60-80% oT IHOM.

1.14.3 OTpuuaTesibHble 3HaYEeHUA aKTUBHOIO TOKa MOTYT BO3HWKaTb MPW peKynepaTtuBHOM Harpyske 3/
(Harpy3Kka HanpaBneHa Ha yBeanveHue ckopoctu 3/). OTpmuaTenbHble 3Ha4YeHMA oTobparkatoTcA Kak 3Ha-
yeHua >800% (Hanpumep -25% oTobparkaeTcs Kak 825%).

1.14.4 MapameTp aKTMBHOIO TOKA MOXKET UCMO0/Ib30BaTbCA A5 6onee TOYHOM 3aLMTbl OT neperpysku (Kos
B3), a TakKe ana GyHKUMM CMrHana neperpyskm unm GyHKLMM foxMma 3aasmxkek (n.1.16, 1.17). B 3aBoa-
CKOM HaCTPOMKe KOHTPO/Ib aKTUBHOIO TOKA A/1A 3aLMTbl UM CUTHANIM3ALMKM OTKAOYeH (ycTaBku I11-08, I12-
06).

BHUMAHME: [ns cuHXpOHHbIX anekTpoasuratenent Tuna ACTP nonHbIA M aKTUBHbIM TOK 3/1€KTpOABUra-
TeNA He U3MEHAIOTCA OT HAarpy3KM Ha Bany aNeKTpoasuraTens.

1.15 ®DYHKLMA OCTAHOBKMU 3N1€KTPOABUraTeNIfl NO neperpyske

1.15.1 ®yHKumm 3awmThbl oT neperpyskun (b1...63) moryT 6bITb UCMO/Ib30BaHbI A1 OTKAOYEHUA INEKTPO-
Apuratensa 6es cpabaTbiBaHUsA aBapun (yctaBka I11-06). NoBTOpHOE BK/AOYEHUE MOXKET ObITb pa3peLleHo
NMOBTOPHOM NoAayelt CUrHana TONbKO B NPOTUBOMOJIOKHOM, nbo B Ntobom HanpasneHuun. CurHan ob oT-
KAHOYEHUWN NO Neperpyske MoXKeT ObITb Ha3HayYeH Ha pene «FK» unn «AK» (yctasku M11-14, M1-15, 3Have-
Hue [8]).

1.16 CurHanmsauma o NnpeBblleHUN Harpys3Ku

1.16.1 Onsa AMArHOCTUKM Harpy3Kkn aCMHXPOHHOTo I/ MoXKeT 6biTb HACTPOEH CUrHaA Neperpysku (YycTaBku
M2-05...112-08), KOTOpPbIA MOXKET bbITb Ha3zHauyeH Ha pene «FK» nnn «AK» (M1-14, N1-15, 3HayeHue [6]).
CurHan cpabaTbiBaeT NpyM NPEBbILLEHUM 334aHHbIX YCTaBOK NOMHOMO UM aKTUBHOTO TOKa (Kakas cpaboTtaeT
paHbLue).

Ver. 3.10d BM[K.648600.011 P3
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1.17 DYHKUMA JOXKUMA 3a4BUKKU NO TOKY

1.17.1 HacTpoitka ToKka l12-05, 12-06, TaKk*Xe UCNoNb3yeTca ANA CUTHANA «pesie TOKOBOTO A0XKUMa», KOTO-
pblli BKAOYaeTca npu pabote 3/ Ha 3aKpbITUE U OTKPLITUE M OTKIKOYAETCA NPU NPEBbILWEHUN NONHOTO UK
aKTUBHOrO TOKa yCTaBoK [12-05, M2-06. CurHan ponxeH 6biTb HazHavyeH Ha pene «TK» nnn «AK» (M1-14,
M1-15, 3HayeHue [7]). JaHHbIN CUrHAN Yepe3 KOHTAKTbl MPOMENKYTOYHOIo pene MOXKeT ObiTb BKAKOYEH Ma-
pannenbHO KOHLEBOMY BbIKAHOYATENO 3aKPbITUA MO0 060MM KOHLLEBLIM BbIKNOYATENAM (MPUMeEpP Ha puC.
13). Mpw goKKMMe TONIbKO NO 3aKPbITUIO KOHTAKT K1.2 He nogKAto4aeTcs.

1.17.2 OnucaHne PpyHKLUMMN JOKMMA NO CXeme Ha puc. 13:

Bo Bpema ocTtaHOBKK pene MK ¢ GyHKLMEN TOKOBOIO AOKMMA OTKNOYEHO M KOHTaKTbl pene K1.1 n
K1.2 pa3omKHyTbl. CUrHaAN 3anycKa C KOHTpoO//epa NPoXoAa Yepes 3aMKHYTbIN KOHLLEBOM BblK/toYaTe b
BK/IIOYAET 3/1eKTpoABUraTenb u cnycta spems 11-09 (ona UrHopMpoBaHUA NYCKOBbIX TOKOB) pesie TOKOBOTo
Aoxnma K 3ambIKaeTcs, eCim NOHbIA U aKTUBHbIN TOKM HUXKe ycTaBku l12-05, M12-06, npy 3TOM 3aMblKa-
IOTCSt KOHTAKTbI pene npomerKyTouHoro pesne K1.1 n K1.2. Bo Bpems ABu»eHWs 6narogapa 3aMKHyTbim KB3
1 KBO KOHTaKTbl pene K1 He BAnseT Ha paboTy.

B KOHUE X042 pPa3MbIKAeTCs KOHLLEBOW BbIKAOYATENb M CUTHAN YNPaBieHMA NOAXBATbIBAETCA Yepes
3aMKHyTble KOHTaKTbl pene K1.1 n K1.2. lNpwu BbIxo4e MmexaHU3ma Ha ynop TOK yBeAn4mBaeTca U npu npe-
BbllleHWM yCcTaBoK l12-05, I12-06 pene MK v KoHTakTbl K1.1 1 K1.2 pa3mblKaloTCA, 9NEKTPOABUTaTE b OTKALO-
yaeTcA.

BHUMAHME: DyHKLUMA AOXKMMA HE MOXKET OblTb MCMO/b30BaHA C CUHXPOHHbIMW 3N1EKTPOABUIaTENAMM
Tvna ACTP.

X1 X2
QF1 [« Liens Lens | dnekTponpueog
A— 1] A A1 ]
~3x380B g— > T8 =113 @
C— C C1
X3
Llsenb >?— | KB3
|‘§_‘:" Kp — r_l
}": ﬂ:'- Otk | 2 L/ |
| K1.1 —
s Cp |3} JI'_lKBO
o
K1.2 —
015
X4 KouTponnep
Lenb [ >
M1.14=7 CpK | 11— ] 3AKPbITWUE
e [ TK |2 | [
M1-15=0 E B OTKPBITUE
— AK | 3[— K1
MCT-33xP 4 l—,—'%ﬁ —
| gz;* Asapusg

PucyHok 13 - NMpumep cxembl NOAKNIOYEHMA C PYHKUMEN A0XKUMA 334BUKKN

1.18 MpeaBaputTenbHaa cUrHanunsauma o neperpese
1.18.1 [ns paHHeN ANArHOCTUKM Neperpesa nyckatena uam 3 moxkeT bbiTb HAaCTPOEH CUTHaN NpeaBapu-

Te/NIbHOro Neperpesa, KOTOPbIM MOXKET ObiTb Ha3HauyeH Ha pene «FK» unu «AK» (M1-14, MN1-15, 3HayeHue
[9]). CurHan cpabaTtbiBaeT npu gocTueHnn 90% oT noporos cpabaTbiBaHUA 3awmT A3 1 A6.
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1.19 MapKupoBKa n nnombuposaHue

1.19.1 MapKnpoBKa nyckaTens NnpomM3BOAUTCA Ha NepeaHeln NaHenn n 60KOBOM WKIbAMKE.
Ha nepeaHei naHenn HaHeCceHO HAMMeEHOBaHMeE NycKaTena n 0603HavYeHMA Knemm.
Ha 6oKoBOM WNNbAVKE HAHECEHbI Cneaytolme AaHHble:
- 3aBOACKOM HOMep
- HOMWHa/IbHOE HanpaAXeHne NUTaHMA U YacToTa
- HOMWHA/IbHbIN TOK NyCcKaTens
- Hagnucb «CaenaHo B Poccnmn»
- rof, U3rotoBsieHUA
- PYHKUMOHANbHAA CXema.
1.19.2 Ha KnemmHbIX KONoAKax HaHeCEeHbl HaK/IEMKM C 0603HAYEHMAMM KIEMM.
1.19.3 Ha Kopnyce nyckatena paaom C BAHTOM 3a3eMIeHUA MMeeTCA 3HaK 3a3eM/ieHus.
1.19.4 NMnombupoBaHMe NycKaTens OCyL,EeCTBAAETCA C MOMOLLbIO HAK/IEMKN C KOHTPONEM BCKPbLITUA.

1.20 YnaKosKa

1.20.1 MycKaTenb BO B/Aro3allUTHOM YNaKOBKe YKIaAbiBAETCA B KOPOOKY M3 rodppnpOBaHHOrO KapToHa,
cBobogHOE NPOCTPAHCTBO MeXKAY MyCcKaTeNem U CTEHKAMM KOPOOKM 3aNONHAETCA KapTOHOM.
1.20.2 B KopobKy € nyckaTesem BK/1a[blBaeTca Nacrnopr.

Ver. 3.10d BM[K.648600.011 P3
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2. UCNOJIb3OBAHMUE MO HASHAYEHUIO

2.1 JKcnayaTayuoHHbIe OrpaHu4YeHus

2.1.1 He pgonyckaeTca WCNonNb3oBaTb MyCcKaTeNb B YC/AOBMAX, OTAMYAOWMXCS OT YCAOBUM B
Tabnuue 1.

2.1.2 Ecnv no ycnoBMAM 3KCMIyaTauUM BO3MOXKHbI KOPOTKME 3aMblKaHUA Lenen, NOAKAIOYEHHbIX K Bbl-
Xo4y nyckaTens, To HeobxoAMMO NoJABATb HANPAMKEHME HA CeTEBbIE KIEMMbl MyCKaTeNA Yepe3 peKoOMeH-
Ayemble NaaBKkue npeaoxpaHutenu (tabavua 7).

2.1.3 BmecTo npegoxpaHuTeneit AoNycKaeTca UCNOAb30BaHNE WHAMBUAYANbHbIX aBTOMATUYECKMX Bbl-
KAtouyaTenel ¢ ycTaBKo TOKa MIHOBEHHOro pacuenuTtens He 6onee 150 A, Knaccom TOKoorpaHuyeHusa 3 u
OTK/Il0YatoLWe cnocobHOCTLIO He HMKe 6 KA. B Tabanue 8 npuBeaeHbl peKoMeHayemble napameTpbl aBTo-
MaTUYECKUX BblKAKOYaTenen.

2.1.4 T[lpu 3HaYeHMM OXMaaemoro Toka K3 B mecTte ycTaHOBKM nyckatensa 6onee 350A 3awwmra noaynpo-
BOAHMKOBbIX KAtOYel OT BbixoZa M3 cTpos npu K3 obecneumnsaeTcs TONbKO NPU UCMO/Ib30BAHUM PEKOMEH-
AYEeMbIX NpeaoxpaHuTenen.

Tabauya 7 — PekomeHOyemoble npedoxpaHumenu

HoMWHaNbHbIN PekomeHayemble PekomeHayemble npeaoxpaHuTenu (LUanH-

TOK ABurartens napameTpbl Apuvdeckan nnaBKasa BCTaBKa)
npegoxpaHuTenemn

[o 4 A 8..10 A tun gG, Z-C10/SE-10A/GG (Eaton/Moeller)
10..32 Atnn gR, aR, gRL JepxaTtenb-pasbegmHuUTENb TPEXNONKOC-

Hbli: C10-SLS/32/3

4-9 A 16 A T1n gG, Z-C10/SE-16A/GG (Eaton/Moeller)

(Tonbko 25..32 Atun gR, aR, gRL [eprKaTenb-pasbegMHUTESNb TPEXNONOC-

MCT-331P) Hbii: C10-SLS/32/3

MNpumeyaHne — PekomeHayembie NponsBoauTenu npegoxpanurtenei: Eaton (Moeller),

Schneider Electric, ETI, Siemens, OEZ, Siba, Littelfuse, Ferraz Shawmut, Bussmann, ABB.

TG5I'IUL{G 8- PeKOMEHC)yEMble asmomamu4ecKkue eblKnryamenu

HomuHanb-
Hol/ p AB p AB
TOK ABUTa- eKoMeHayemble NapameTpbl eKomeHayemble
Tens
MogaynbHbii AB, 6 A Tun xap-ku C, iC60H, ic60N (Schneider Electric),
KNnacc TOKoorpaHuyeHuma 3 55X4 (Siemens)
Jo4d A GV2L, GV2P, GV2ME
ABTOMaT 3alUUTbI ABUraTens 6 A (Schneider Electric)
3RV10 (Siemens)
MoaynbHbin AB, 16..25 A Tun xap-ku C, | iC60H, iC60N (Schneider Electric),
4.9A KNAcC TOKOOrpaHMyeHuma 3 5SX4 (Siemens)
(ToneKo ABTOMaAT 3aLLUTbI ABUraTeNs GV2L, GV2P, GV2ME
MCT-331P) 9-13 A (Schneider Electric)
3RV10 (Siemens)

2.1.5 He pgonyckaeTtca MCNONb30BaHME NyCKaTeNsa B NOMELLEHUAX C HAanYMeM TOKOMNPOBOAALLEN Mbln
6e3 [ONONHUTENbHBIX Mep MO 3aluTe NycKaTena oT ee NPOHUKHOBEHUA BHYTPb 060N0YKN M Ha BHELWWHME
KNeMMHble coegUHEeHUA..

2.1.6 [pu npoBepKe CONPOTUBIEHUA U30ASALNM BHELWHUX Lenei HeobXxoANMO OTKAOUYUTL MX OT MyCKa-
Tens.
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2.2 MoparotoBKa nycKatens K UCNo/ib30BaHUIO

2.2.1 PacnakoBaTb nyckaTenb. [pon3BecTM ero BHEWHNN OCMOTP, 0bpawas BHMMAHME HA OTCYTCTBUE
MeXaHUYECKMX NOBPEXAEHNIN KOPNyca N KNEMHUKOB.

2.2.2 Tpu HaNNYUU MEXAHUYECKUX NOBPEXKAEHNIM Kopnyca (CKONOB, TPELWNH, N Apyrux AedeKToB) NycKa-
Te/Nb CneAyeT cu4MTaTb HEUCNPABHbIM. [lanbHelwen NPpoBepPKe N BKAKOYEHUIO B CETb TAKOW MycKaTeNb He
NoANEXUT.

2.2.3 Tpu BHECEHMM NyCKaTeNsa C MOpPO3a B TEN/I0e NOMELLEHNE OCTaBUTb NyCKaTelb B 3aBOACKON yna-
KOBKe B nomeLeHMmn Ha 8-10 yacoB anA Toro, 4Tobbl NycKaTenb NOCTENEHHO NPUHAN TEMMNEPATYPY OKPY»Ka-
toLero Bosayxa.

2.2.4 [nanyckatenei c onymert USB-nopTa, npu nepBom noakatoveHnn 610Ka K MK npu Hanmunm nHtep-
HeTa VCP apaliBep AO/IKEH YCTaHOBUTLCA aBTOMaTUYeCKU. Mpu OTCYTCTBUM MHTEPHETA ApaliBep MOXKHO

CKayaTb MO CCblJIKe Mporpamma MST_Loader goctynHa no
CCbl/Ke
2.3 Ucnonb3oBaHue nyckarens

2.3.1 3akpenuTte nyckaTtesib Ha BEPTUKAJ/IbHOM MOBEPXHOCTU.

2.3.2 [lloacoeanHuTe 3a3eMAAIOLLINI NPOBOAHUK K 6ONTY 3a3eM/IEHUA Ha KOpnyce nycKaTens.

2.3.3 Ybeautecb B OTCYTCTBUM HANPANKEHMA B NUTAIOLLEN CETU M LENAX YPaABIEHUA.

2.3.4 TlopcoeanHuTe NycKaTenb K CETU N ABUraTesnto B COOTBETCTBUM C pasgenom 1.6. NogcoeanHurte
uenu ynpasneHus. Llenu ynpaBneHua A0/1xKHbI MPOKAAAbIBATLCA OTAE/NbHO OT CUJIOBbIX Lienei.

2.3.5 [lopainTe HanpsMKeHWe Ha nyckaTtesnb M ybeauTech B GYHKLUMOHUPOBAHMM NyckaTens (paboTa ceeTo-
avoaa NoT (roToBHOCTD).

2.3.6 BbINONHUTL ObICTPYIO HAaCTPOMKY HOMWHANBLHOIO TOKA 3JIEKTPOABMIraTeia B COOTBETCTBMU C pasae-
nom 1.9.

2.3.7 Ybeautecb, UTO ABUraTe/Ib BPalAeTca B «NPAMOM» U B «06paTHOM» HanpaB/eHUN B COOTBETCTBUM
C CUrHanamm ynpasaeHusa, Npm 3Tom 3aropatoTtca ceetoanoapl 3KP, OTK.

2.3.8 [lpn HEobXoAMMOCTU UCMOJIb30BAHUA TOPMOXKEHUS 3NEKTPOABUraTeNs Moc/ie CHATUA CUIHaNoB
ynpaB/ieHNA HacTPoITe ANUTENBHOCTb MMMNY/IbCa TOPMOXKEHUS B COOTBETCTBUM C pa3genom 1.9.

2.3.9 [lpu HeobxoaMMOCTUN HAaCTPOMKKN AONOAHUTENBbHbIX PYHKLMIN NyCKaTeNA BbINOAHUTb NPOrPammmnpo-
BaHMWe YCTaBOK B COOTBETCTBUM C pasaenom 1.10 ambo c nomolbio nporpammbl MST Loader (gns mogenen
c USB-nopTom).

Ver. 3.10d BM[K.648600.011 P3
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3. TEXHUYECKOE OBC/NNYXKUBAHUE U PEMOHT

3anpeu.|,aeTCﬂ! MpounsBoguTb TeXHUYECKOoe 06CI1Y)-KVIBaHMe nycKkatena npu nogaHHOM HanpAa>xXeHuu.

3.1 Obuwue ykasaHusA

3.1.1 TexHu4yeckoe obcnyKMBaHME NycKaTens NPOU3BOANTL HE PEXKe OAHOro pasa B rod.

3.1.2 K TtexHuyeckomy obCNyKMBAHUIO AOMYCKAKTCSA AMUA, MMEIOLLNE creunanbHyo NoAroToBKY U A0-
NYCK K 3KCNAyaTaummn anekTpoyctaHosoK 4o 1000B, nayumsline Hactoalee pyKoBoAaCTBO MO KCNAyaTaLuu.
3.1.3 T[lpu BO3HWKHOBEHUU HeucnpaBHOCTU cM. 3.4. [pn HEBO3MOXKHOCTU YCTPAHEHUA HEUCNPABHOCTH
CBS13aTbCA C U3rOTOBUTENIEM MU Pa3paboTyMKoM. PEMOHT nycKaTena A0/KeH NPOU3BOAMTLCA B YCI0BUAX
3aBO/a-U3rotToBUTENA.

3.2 Mepbl 6e30nacHocTH

OnacHo! Mpu nopgaye HanpAXXeHUA HA NycKaTe/lb HA KAemMMax ABuUratens NpuUcyTCTBYyeT onacHoe
Hanpa)keHue! Bce paboTbl C Harpy3Koi NPOM3BOAUTbL NPU CHATOM HanpAXeHuu ¢ nycKkarensa!

3.2.1 pwu pabote c nyckatenem cneayet pykosoacrteoBatbcsa FOCT 12.3.019-80, «MpaBunamm TexHu4e-
CKOWM 3KcnyaTtauun 3/IEKTPOYCTaHOBOK YCTAaHOBOK notpebutenen» (MTI3M), a TakkKe «[MpaBunamu no
OXpaHe TpyAa Npu aKcnayaTaumm sNeKTpoycTaHoBoKk» (MOT33).
3.2.2 [pwu aKcnayaTaymm nyckaTesb A0/KEH ObiTb 3a3eMeH.
3.2.3 Bce paboTbl N0 MOHTAXKy NycKaTensa NPoOU3BOAUTb NPU MOJIHOCTbIO CHATOM HANPAXEHUU NUTAHUA.
Mpun 3TOM HEOHXO4MMO BbINOSHUTE MEPONPUATUA MO NPEAOTBPALLEHNIO OLIMOBOYHOM NOAAUYN HANPAKEHUA.

3.3 MopaaoK TexHu4ecKoro obcnyxmBaHma

3.3.1 TexHuuyeckoe obCcnyKMBaHME NPOBOAMTCA HE pexe 04HOro pasa B rog,.
3.3.2 PaboTbl, NpOM3BOAMMbIE B XOAE TEXHUUYECKOrO 06CNYyXKMBAHMA:
® KOHTPOJIb KPENneHUA nycKkaTens;
® KOHTPOJIb 3/IEKTPUYECKUX COEANHEHNN;
e yAaneHue nbian m rpasmn ¢ KIEMMHUKOB;
e yAaneHue nbian U rpsasmn C NOBEPXHOCTU paanaTopa U Kopnyca nyckatens;
3.3.3 [lpu npoBeAeHNM BHELLHETO OCMOTPA HE A0/IKHO BbiTb 0CNabneHMA KpeneXHbIX 31EMEHTOB NyCKa-
Tensa, ocnabneHns M NoAropaHMA KOHTAaKTOB KNEMMHbIX COeANHEHUN.

3.4 BO3MOXHble HencnpaBHOCTU U meToAbl UX YCTPAHEHUA

3.4.1 T[puv NOWCKe HEMCNPABHOCTEN B NEPBYIO O4EPEb MPOBEPLTE HAIMUYME HANPAXKEHUA CETU U HAMYNE
CUTHANOB YNPaBNEHUs, COOTBETCTBME UX MapameTpam nyckatens. MposepbTe HaAEXHOCTb NOACOeAMHEHMUA
ABUTaTeNa u Lenen ynpasaeHua. MNpoBepbTe COOTBETCTBME YCTAHOB/IEHHbIX PEXKMMOB PaboTbl NycKaTens
baKTMYECKMM pexkMmam Np1BoAa.

3.4.2 BapwaHTbl HencnpasHOCTEM NpMBeAEHbI B Tabanue 9.
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Tabauya 9 — HeucnpasHocmu u memoodbl UX ycCmpaHeHus

Mpn3HaKku

MpnunHa

Cnocobbl ycTpaHeHuA

Mpw nogaye Hanpaxe-
HWA He paboTaeT HK
OAVH CBETOAMNOA,

-OTCYTCTBYET HanpAxXeHue
-Heé ncnpaseH UCTOYHUK NNTaHUA NYCKa-
TENA

- M3MEepUTb  HanNpAXKeHuA
mexay gaszamu
-CBA3aTbCA C NPOU3BOAUTENEM.

Mpu nogave Hanpaxe-
Hua cesetoauoq NOT
(«FoTOB») MMraeT ogHo-
KpaTHbIMW UMNY/IbCaMM

- 06pbIB BXOAHOM ¢a3bl

- HecootsetcTBue TMna cxembl (3 ¢asbl
nnn 1 pasbl) 3HaueHuo B ycTaBke M2-09
-HeMcnpaBHOCTb Y3/1a KOHTPOANA da3

-U3MEPUTb HANPAXKEHMA MeXAY
dasamu

-npoBepuTb ycTasky M2-09
-CBA3aTbCA C NPOU3BOAUTENEM

Mpw nogaue Hanpsaxe-
Hua ceetoauog NOT
(«FoTOB») MUraeT aByx-
KPaTHbIMW UMMNYIbCAMM

-obpaTHOe YepegoBaHue a3 Ha Bxoae

-nomeHATb Nobble ase ¢asbl
CeTn Ha Bxoge

Ceetoawnopn FOT («lo-
TOBY») FOPUT, HO MyCKa-
TeNb He pearvpyeT Ha
CUrHaNbl yNpaB/ieHns

-CpeaHAA TOYKa BXOA0B ynpaBaeHUA He
NOAKAOYEHA K UCTOYHUKY NUTAHUA.
-HeucnpaBeH UCTOYHUK NUTaHmA 24B.

-NpoBepuUTb Cxemy Mo puc.3,
n.1.6.2

-U3MepuUTb  HanpaxeHue Ha
Knemmax «+24» n «0».
-CBA3AaTbCA C MPOM3BOAUTENEM.

lopwut ceeToguog, OLL
(«ABapwua»), nyckatenb
He pearmpyeT Ha cur-
Hanbl ynpasaeHuA

- Cpa6aTbIBaHMe 3I'IeKTpOHHOVI 3awunTobl
nycKaTtenA

BbIACHMTbL NPUYMHY cpabaTbiBa-
HWA 3aLUTbl B COOTBETCTBUM C
pasgenom 1.13 n Tabnunuein 5.

Mpu nogaye NUTaHUA
WAN CUTHANOB ynpasne-
HUWA cpabaTbiBaeT aBTO-
MaTUYECKUI BbIKIOYa-
Tenb

-HENCNPaBHOCTb CUTIOBLIX Knto4en

- 3aMEHUTb NYCKaTe b,
- CBA3aTbCA C NpOnU3BOAUTENEM.

Ver. 3.10d

BM[K.648600.011 P3
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4. TPAHCNOPTUPOBAHUE U XPAHEHWUE

4.1.1 Tlyckatenn moryT TPaHCNOPTUPOBATLCA B YNaKOBKe OpPraHU3aunm-u3roToBUTENA BCEMU BUOAMMU
TPaHCNOpPTa B KPbITbIX TPAHCMOPTHbIX CpeacTBax Npu ycnosuax xpaHeHna 5 no NOCT 15150 ana ncnonHe-
HuA YXJ1 npyn TemnepaType OKpy»KatoLero so3gyxa oT MuHyc 50 go +50 °C. TpaHcnopTUpOBaHMe nyckaTe-
Nen B YHUBEPCa/IbHbIX KOHTEMHEepax AOMNYCKAETCA B OTKPbLITbIX aBTOMALUMHAX M BaroHax. TPaHCNOpTMpPOBa-
HVe Npu BO3AYLUHbIX NepeBO3KaX AO0NKHO NPOU3BOAMUTLCA B repMeTU3UPOBAHHbIX OTanMBaeMbIX OTCEKaX
npu ycnosuax xpaHeHma 2 no NOCT 15150, a npy MOPCKMX NepeBO3Kax — B TPHOMax Npu yCA0BUAX XpaHe-
Huax 3 no NOCT 15150.

4.1.2 TpaHCNopTMpPOBaHME NycKaTenen A0MKHO NPOM3BOAMUTLCA B COOTBETCTBUM C MPaBUIaMU, AENCTBY-
IOWMMU Ha AaHHOM BMAe TPaHCMNopTa.

4.1.3 Bo BpemA NOrpy304YHO-pasrpy3oyHbIXx paboT n TpaHCNOPTUPOBAHMM YMAKOBaHHbIE MyCKaTenn He
OO/IXKHbI NOABEpPraTbCA PE3KMM yaapam M Bo34encTBUIo aTMochepHbix ocaakos. Cnocob yKaaaku ynako-
BaHHbIX MEXaHN3MOB Ha TPAHCNOPTHOE CPEeACTBO A0/IKEH UCKAKOUYATb UX NepemelleHune.

4.1.4 CpoK TPaHCNOPTUPOBAHMA HE AOMKEH NPEBbIWATbL O4HOr0 Mmecaua. bonee gonrnin cpok pasmelue-
HMA — MO COrNIaCoOBaHUIO C U3rOTOBUTENEM.

4.1.5 YcnosuaxpaHeHua 1 no NOCT 15150 — otananBaemsble, BEHTUAMPYEMbIE CKIAAbI, XPaHUINLLA C KOH-
ANLMOHUPOBaHMEM BO3yXa, PACNON0XKEHHbIE B NH0ObIX MAaKPOKIMMATUYECKMX PaNOHaX, TemnepaTtypa oT
+5 po +40 °C, BnaxHocTb A0 80% npu Temnepatype 25 °C.

4.1.6 T[lepen pacnakoBblBaHMEM MOC/AEe TPAHCMOPTUPOBAHUA NPU OTPULLATENIbHON TemnepaType nycka-
TEeNU A0MKHbI ObITb BblaeprKaHbl B TeyeHne 8-10 yacos B ycnoBmuAx xpaHeHuna 1 no NOCT 15150.

5. KOMNNEKTHOCTb

B Komnnekt nyCcKaTenAa BXo4AT:

* nyckatenb BM/AK.648600.011TY lwr.

* PYKOBOACTBO MO 3KCnAyaTauum BM/K.648600.011 P3 1wt 1)

* nacnopTt ana MCT-330P BM/K.648600.011MNC lwT
ana MCT-331P BM/K.648600.011-01 NC lwTr
ana MCT-430P BM/K.648600.011-02 MNC lwTr
ana MCT-431P BM/K.648600.011-03 MNC lwTr

* ynakoBKa lwr.

1) Ho He 6onee 10 WT Ha NapTMIO. DNEKTPOHHAA BepcuA PYKOBOACTBA AOCTyNHA Ha caiTe
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MpunoxeHue A
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Bx00 8 meHto ®> 6c¢c

MpunoxxeHue b

MeHI0 NporpaMmmMmnpoBaHUA YCTaBOK

(obs3aTenbHoE)

Tabauuya 6.1 MeHro ycmasok 11

3HayeHus n paclndpoBKa yCTaBoK 3as.
Ne HasBaHue ycTaBoK MpumeyaHue
[X] —3HaueHwue ycTaBku 0..15 yCT.
M1-01 |HoMUHaNbHbLIN TOK HomuHanbHbIM TOK (IHOM) [9]
0.1 A.9.9A (ana MCT-x31P) Unu
x1A [0.9]x1A =0A.9A 0.1 A.4.9 A (ana MCT-x30P) (4]
ni-oz x0.1A [0.9]x0,1A=0.1A..09A [0]
I11-03 |DC-TopmoXKeHue MapameTpbl TOPMOXKEHUA NO- [0]
Bpemsa TopmoxkeHus, x 40  |[0..15] x 40mc = 0 mc (oTKA) ..600 mc CTOSAAHHbIM TOKOM
MC
ni-o4 Tok TopmorkeHusa, %lHom|[3..10] x 50% = 150%..500% IHom [5]
M1-05 |Pexxum nycKa 34 [0] =npamow nyckK (c BkntoueHnem B 0) MapameTpsbl 3anycka /. [1]
[1] = 6e3yaapHbIn nycK 1 (nodasHbIN) Mpwn HacTpoKe pexmma orpa-
[2] =6e3yaapHbIit nyck 2 HUYEHUA TOKa YBE/IMYMBAETCA
(HapacTaHue HanpaxeHus 60 mc) Bpems nycka, Heobxoanmo yBse-
[3..10] x 50% = orpaHuyeHue TOKa NINYNTL YCTaBKY
150%..500% ni-os.
[11..15] = pocT HanpskeHua 0.1-0.5 ¢
M1-06 |OTKnoueHue no nepe- [0] =oTKntoueHMe c aBapuei (Koapl 3a- M1-07, N1-09,— HacTpoika 3a- [0]
rpyske 3], wut 61..63) wmntbl b1
[1] = oTkntoueHme 6e3 aBapuun ¢ 610KK- | M1-07, M1-10,— HacTpoliKa 3a-
PeXKnm OTKAOUYEHUA |pOBKOM HanpaBaeHuA wmTbl 62
[2] = oTkntoueHme 6e3 aBapumn 6e3 6n0- | M11-08, M1-10 —HacTpolika 3a-
KWPOBKW HarnpasaeHuA wnTol B3.
ni-oz Tok oTKtoueHus, %lHom|[0-15] x10% + 100% = 100%..250% IHom | NMoapobHee: [10]
ni-o8 AKTMBHbIV TOK|[0] = 3anpeT OTKAOYEHMA MO aKT.TOKY n.1.13.3. [0]
oTKkAtoueHuA, %lHom|[1-15] x 10% = 10% .. 150% IHoMm
ni-o9 3aseprKKa cpabatbiBaHuna|[0] = 0.5 ¢ [1]
npw nycke, c|[1..15]=1c..15¢
n1-10 3apgeprkka cpabaTtbiBaHMA [0]=0.02 ¢ [10]
npu pabote, ¢ [1..10] x0.1c=0.1c..1c
" 7|[11..15]=1c..5¢c
M1-11 |9neKTpoOHHAA Tena0BaA 3a- Knacc 3awutbl onpegensaet ten- | [11]
wu1Ta: nosyto nHepumio 3 u cooTeeT-
ToK 3awuThbl, %IHom |[2..15] x 10% = 20% .. 150% IHOM CTBYET BPEMEHU OTK/IIOYEHMS
ni-iz [0] = 3awuTa A3 oTkAOUYEHa TOKa 600%x/11-11. [5]
Knacc 3awmtsl, ¢ |[1-15]=1c..15¢C MNoapobHee n.1.13.3, n.1.13.12.
M1-13 |O6paTtHOe YepegoBaHue [0] = aBTOKOppeKLMA da3 Ha BbIxoae Mpun ob6paTHOM YepeaoBaHUK [0]
¢as3 (3awuta A2) [1] = aBapwua A2 ¢das ceetoamon rOT muraet 2
pasa.
MN1-14 |®yHKuumK pene [0] = aBapus MoapobHee: [2]
[1] = aBapusa (nHBepcuA) n.1.13.4,
Pene «K» |[2]=roTosHocTs n.1.13.7,
n1-15 [3] = pabora n.1.15..1.18 [0]
[4] = aBapua + aBTOC6pOC
Pene «AK»
[5] = aBapusa + aBTOC6pOC (MHBEPCUA)
[6] = curHan neperpysku (M12-05..M2-08)
[7] = pene TokoBOro A0XKMMa
(r12-05, r12-06)
[8] = oTkntoueHMe no neperpyske 3/,
(aBapwus b1..63 nnn oTkNOYEHME)
[9] = npeaynpexaeHue o neperpese
[10] =PaboTa (3aKpbiTHe)
[11] =PaboTa (oTKpbITUE)
Ver. 3.10d BMIK.648600.011 P3
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Bx00 8 meHo ®> 6c¢c

Tabnauya b.2 - MeHio ycmasok M2

Ne HasBaHMe ycTaBoOK 3HayeHus n paclmdpoBKa yCTaBoK MpumevaHue 3as.
[X] —3HaueHwue ycTaBku 0..15 yCT.
M2-01 |Astoc6poc ocHOBHbIX 3a- |[0..10] =0..10 nonbITOK cbpoca Mocne ncnonb3oBaHuA No- [0]
wwurt (A1, A3, A5, A6, A8) NbITOK aBTOCOPOCA, CYETUMNK
Kon-Bo NonbITOK MCMNONb30BaHHbIX NOMbITOK
n2-02 [1..10] =1c..10c yMeHbluaeTcA Ha 1 Kaxapii | [10]
3ageprkka cbpoca([11..15] =1 MUH .. 5 muH Yyac 6e3aBapuitHOMN paboTbl.
M2-03 |Astoc6poc 3awmt no nepe- ([0..10] =0..10 nonbITOK cbpoca NoapobHee: [0]
rpyske (b1, 62, b3) n.1.13.3,
Kon-Bo nonbi- n.1.13.7,
TOK n.1.13.11.
n2-04 [1..10] =1c..10c [10]
3ageprkka cbpoca([11..15] = 1 MUH .. 5 muH
M2-05 |CurHan neperpysku [0-15] x 10% + 50%= 50% .. 200% IHom | MapameTpbl HacTpoikn ana | [10]
byHKUMM pene: «CurHan ne-
Tok (%lHom) perpysku» nnun «Pene Toko-
r12-06 [0] = KOHTPONb AKT.TOKA OTKAKOYEH BOro Aoxuma» (cm. M1-14, [0]
AKTUBHBIN TOK (%lHOM)|[1-15] x 10%= 10% .. 150% IHOM ni-15).
n2-07 [0]=0.04c MoppobHee: [10]
3ageprkka BrAtoveHns|[1-10] x0.1c=0.1c..1c n.1.14,
curHana, c|[11..15]=1c..5¢ n.1.16,
n2-08 [0]=0.04c n.1.17. [10]
3ageprkka oTkaoueHns|[1-10] x 0.1c=0.1c..1c
curHana, c|[11..15]=1c..5¢
M12-09 |Twun anekTpoasuraTena [0] = 1-dasHbI O [aHHas ycTaBKa TaKKe Mo- [1]
[1] = 3-dasHbin O YKEeT OTKN04YaTb airopuUTM
[2] = 3-da3Hbit D[ (6e3 KoHTpoAnsA KOCBEHHOrO KOHTpONsA 06-
obpbiBa ¢pa3 A u C npu paborte) pbiBa paz3 An C.
[3] = 3-dasHbint O (6e3 KoHTponA
ob6pbiBa ¢a3 A mn C npu pabote n
BK/IIOYEHMUM)
M2-10 |3apesepBUpoBaHO [0]
MN2-11 |3apesepBUpoBaHO [0]
Nn2-12 |Pexxum AMNB [0] = oTknoueHo Mpw M2-12=0 peticteyet pe- | [0]
(aBTOMaTHMUecKoe NoBTOP- | (peXMM TECTOBOrO BK/OYEHUS) YKMM TECTOBOTO BKAOYEHUS,
HoOe BK/lOUYeHue) [1-5] x 10 muH = 10-50 MUHYT Mpw M2-12>0 pevctayeT pe-
OnntenbHocTb|[6-14] — 5 = 1-9 yacos »um AlMB.
nepuoga pabotsi |[15] = HenpepbIBHO MNoapobHee:
n2-13 Yucno BKAtoveHu B yac|[1-15] x 200= 200..3000 BK//uac n.1.12. [3]
n2-14 [1-9] x 10% = 10% .. 90%, [3]
MpoaoKMTenbHOCTb BKAO-|[10] = nocTosHHOE BKAlOYeHMe.
yeHus
M2-15 |3aBoAacKue yCcTaBKM [0] = oTKAtoueHo [0]

[1] = ycTaHOBKa 3aBOACKUX YCTaBOK
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Bxo0 8 meHto @ x2

MpunoxeHue B

MeHI0 MHAUKaLUKM NapameTpoB

(obs3aTenbHoE)

Tabnuya B.1 - MeHto uHoukayuu M1 «TeKkyuwue napamempbl pabomel»

MHAMKauua no
o paspsgam
Ne MapameTp OPMaT ¥ Avanasor (MnH/makc) MpumeuaHue
MHAMKaLNK P2 | P3
T ®
TeKkywue napameTtpbl 0. 0 0
M1-01 (nocnegHue 3HaueHus) 15 9 9
Tok, (A) |0.00 A ... 15.99 A ) Bo Bpemsa pabotbl 3/
0 0 0
M1-02 ToK, (% IHom) |0 ... 999% IHom OTObPAKEIOTCA TeKywiue
9 9 9 | 3HaueHwus.
+0 ... +799% IHOM 0 0 0
M1-03 AKTUBHbIN TOK, (% IHOM ) |- 0 ... -799% IHOM Bo Bpemsa octaHOBa
(3HaueHma 800...1599%) 15 9 ° oTobparkatoTca nocnes-
- 0:i{0 0
m1-04 MaKcmMmanbHbIn ToK (A) (0.0 ... 159.9 A HnE SHAUERVA NEpea
15 9 9 | OoTKAOYEHMEM.
M1- 0 0 0
05 Bpems pabotbl 34 (c) [0.0c...159.9¢
15 9 9
MapameTpbl NOBTOPHO-KpaTKOBpe- 0 0 0
M1-06 [\eHHOro pexuma 0 ..1599
(nocnegHue 10 muH) 151 9 9
YacToTa BK/IIOYEHUI B Yac MapameTpbl paboTbl 3a
0 0 0
M1-07 MpoaomKnMTenbHOCTb BKAoYeHnA (0% ... 100 % 1 0 0 nocneate 10 MuaHyT
o 0.0 0
M1-08 CpepHekBagpaTtnyHbin Tok |0.00A ... 15.99 A 15 9 9
MapameTpbl Harpesa 0 0 0
M1-09 YpoBeHb 31eKTpoHHON|0% ... 105 %
TEennoBo 3awmTbl 3/ 0 > TekyLwme 3Ha4YeHuA
0 0 0
M1-10 Temnepatypa nyckatensa |0 rp. ... 100 rp. 1 0 0
MakcMmanbHble napameTpbl €
M1-11 Ha4yana noAayu NUTaHuA 0 0 0
15 9 9 MakcmanbHasa YactoTa
Bpema nogaum nutaHmsa (4ac) |0 4 ... 15994 BKJ/IIOUEHUI U cpeaHe-
0 0 0 “ -
M1-12 MaKcumanbHas H?CTOTa 0 . 1599 KBaZpaTUYHbIA TOK pac
BK/IIOYEHMMN B Yac 15 9 9 | cuntbiBatoTcA 3a 10-mu-
M1-13 MaKcmmamszlﬁ 0.00 A . 15.99 A 0.{ O 0 | HYTHbI UHTEpPBaAn pa-
cpeaHeKBaApaTMYHbIN TOK 5.1 9 9 | 60ThbI
M1-14 MakcnmanbHaa Temnepartypa 0°C . 100°C 0 0 0
nyckaTens 1 0 0
Paspsag P1:
CocTtofiHUe AUCKPETHbIX BXO CA 3KP - Bxop 3kp
mzs | 2EO ‘23 P C/1 OTK - Bx0Z OmK PL| - | -
A A CJ rOT - pene K
C oLl — pene AK
Ver. 3.10d BMIK.648600.011 P3
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Bx00 8 meH1io @ x2 Tabauya B.2 - MeHto uHOukayuu M2 «CyemyuKku Hapabomku»

MHanKauua
no paspsgam
Ne MapameTp POpMaT 1 AUaNasoH (M1H/makc) MpumeuaHue
WMHAMKALUK P2 | P3
" @®
Ob6uiee Bpemsa nog, HaNpPAXXeHUem 0 00
M2-01 % 1 000 yac 0 TbiC.M. ... 261 TbIC.M. 5 el Obuwee Bpema nogaun
0 o0 o HanpAXeHuA
- . .26112
M2-02 quacoq 999 y 9l9lg 0..26 O vac
O6uwee Bpema paboTbl 3/ 000
M2-03 0 M. ... 261 .
x 1000 wac |~ T®1¢H TeicA 2 i 6 i 1 | Cuetunk motoyacos 3/
0 i o0oio0 | 0.261120uvac
M2-04 « 14ac 04...999 u. 9199
M2-05 |CyeTumK nyckos I/ 0 :0:i0
% 1 000 000 8K 0 mAH. ... 99 mnH. 0 919
0O { 0 i O | Cyetuunk nyckos 3/
m2-06 x 1000 g |0 T8I - 999 ThiC. 9 | 99| 0.99999999
000
M2-07 1 BRA 0..999 9199
CyeTuMK NOAAYM HaNPAXKEHUA Ha 0 0;0
M2-08 0..1599
nyckartenb 15{9 9
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MEHIo @ x2

Bxo0 8 Tabauya B.3 - MeHro uHOukayuu M3: «Micmopusa asapuli»
MHAaMKauua no
pa3pagam
Ne MapameTp Popmar v Ananason (M1H/makc) MpumeyaHue
MHAMKAUUK P2 | P3
OO
P1=1..8 :Kogpbl
Aeapus 0: P1= Kog aBapuu (0..11) 0 0 0 |asapui AL..A8
P1=9..11: Kogpbl
M3-01 P2= Cybkopg aBapum (0..15) N
MpuymHa|P3= Kon-8o 0AHOTUMHBbIX 3a Yac (0..15) asapuh b1..63
P - a “11 | 15 | 15 [Tabanuas
P2 - Tabnuua 6
0 0. 0
M3-02 TOK B MOMEHT aBapuu 0.0..159.9A 15 | 9. 9
0 0. 0
M3-03 Bpems paboTtbl 3[1 B MOMEHT 00c. 1599 c
aBapuu 15 ¢ 9. 9
CpeaHekBagpaTUYHbIN TOK 0. 0 0
M3-04 (3a nepuoa 10 M) 0.00...15.99 A 15.1 9 9
M3-05 Bpema xpaHeHMA aBapumn 0 0 0
0y..1599
(vac) ! ! 15 9 9
Aeapus -1: P1= Kopa asapum (0..11) 0 0 0 Pl:l"? -KOAN!
aBapumn Al1..A8
M3-06 P2= Cy6Kopg aBapum (0..15)
MpuymHa|P3= Kon-Bo 0AHOTMNHbIX 3a Yac (0..15) 11415 15 |P1=9..11: kodbl
P - A - asapwuii 61..63
0 0. 0
M3-07 ToK B momeHT aBapmn|0.0 ... 159.9 A
154 9. 9
M3-08 Bpemsa paboTbl 31 B MOMEHT 00c. 1599 c 0 0. 0
asapum 15 9. 9
M3-09 CpenHeKBagpaTUYHbIM TOK 0.00 .. 15.99 A 0. 0 0
(3a nepmop 10 muH)| " T T 5.1 9 9
Bpema xpaHeHMA aBapumu 0 0 0
M3-10 0vy..1599
(yac) ! ! 15 9 9
Aeapus -2: P1= Kopg asapuu (0..11) 0 0 0 Pl:l"? “KOAN!
aBapuin Al1..A8
M3-11 P2= CybKkopg aBapuu (0..15)
MpuynHa|P3= Kon-Bo 0AHOTMNHbIX 3@ Yac (0..15) 11415 15 |P1=9..11: kodbl
P - i - aBapwit 61..563
0 0. 0
M3-12 ToK B mMomeHT aBapmun|0.0 ... 159.9 A
154 9. 9
M3-13 Bpemsa paboTbl 31 B MOMEHT 00c. 1599 c 0 0. 0
asapum 15 9. 9
CpenHeKBagpaTUYHbIM TOK 0. 0 0
M3-14 (3a nepuoa 10 M) 0.00...15.99 A 15.1 9 9
Bpema xpaHeHua aBapum 0 0 0
M3-15 0vy..1599
(yac) ! ! 15¢{ 9 9
Ver. 3.10d BM[K.648600.011 P3
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O6LwecTBO C OrpaHUYEHHO OTBETCTBEHHOCTbIO
Hay4yHo-npoussoacTtBeHHaa pupma «BUTEK»

3I'IEKTpOTEXH MYecKui oTaen

Poccua, 620041, r. EkaTtepuHbypr,
yn. KucnopogHas, 8

[na KoppecnoHaeHUNN:
620137, EkaTepuHbypr, a/a327

TenedoH: (343) 298-00-65
®dakc: (343) 298-00-65


https://td-automatika.ru/
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