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HacToswee pyKoBOACTBO NO 3KcnyaTaumm (ganee — P3) npegHasHaueHo ANS U3yYeHUA BO3MOMKHO-

cTen U TpeboBaHM MO 3KCNAyaTaLUnM PeBEPCUBHbIX BECKOHTaKTHbIX nycKatene MCT-320P, MCT-321P,
MCT-420P n MCT-421P npeaHa3Ha4YeHHbIX 418 PEBEPCUBHOrO YNpPaB/ieHMs, 3alnTbl U ANATHOCTUKN TPEX-
¢dasHbIX MM oAHOdA3HbIX SINeKTpoaBUraTenen (ganee — nyckatennb).

HacToswee P3 cogepuT onncaHme, TeEXHUYECKUE XapPaKTepPUCTUKM U ApYyrne CBeAeHUs, Heobxoam-
Mble ONA NPaBUAbHOM 3KCNAyaTaLMKn, TPAHCMNOPTUPOBAHUA N XPaHEHUA NyCKaTeNeN.

BHUMAHMUE!
K paboTe c nyckatensamm AonyckaroTca MLa, MMetoLme AOMNYCK K SKCNAyaTaL My 3N1eKTPOYyCTaHOBOK
2.0 1000 B v M3yumnBLIME HAcTOALLEE PYKOBOACTBO MO 3KCMNyaTaL UK.

U3meHeHUA B Bepcuax usaenuma:

1) Maprt 2016. MporpammHoe obecneueHue v.1.10. PykoBoacTBO Nno 3Kkcnayatauum v.1.00

2) CeHTAbGpb 2016. NMporpammHoe obecneyeHue v.1.20. PykoBoACTBO NO 3KcnayaTaumm v.1.01

- pobasneHbl GyHKUMK pene «PaboTa (3aKkpbiTve)» n «PaboTa (oTKpbiTMe)» (ycTaBku M1-14, N1-15), KoTo-

pble MOTYT MCNO/ZIb30BATbLCA ANA pean3alnn peBEPCUBHOIO ynpasaeHUA C CaMO6ﬂOKMpOBKOM.

3) Aekabpb 2017. NporpammHoe obecneueHue v.1.30. PyKkoBoacTBO Nno 3kcnayatauum v.1.10
- pobasneHbl mogenu ¢ USB noptom.

4) Hoabpb 2019. NMporpammHoe obecneyeHue v.1.30c
- MMHMManbHasA MOLLHOCTb NOAKNOYAEMOTO 3/1EKTPOABUraTeNA CHUXKeHa 0 10 BT.

5) OKTa6pb 2020. MporpammHoe obecneyeHune v.1.30d. PykoBoacTBo no akcnayatauum v.1.20b
- Onsa dyHKumm aBToCcObpoca ocHOBHbIX 3aluT (ycTaBKa M2-01) nobasneHa owmnbKa A5.

Ver. 1.20b BM[K.648600.011-01 PO Poccus, r. BopoHex
https://pairon.technology/
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1 ONUCAHUE U PABOTA
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1.1 Ha3sHaueHue

1.1.1 PeBepcuBHble HecKkOHTaKTHble nyckatenn MCT-320P, MCT-321P, MCT-420P u MCT-421P cepuu
«MuKkpoCTAPT-P» — 3TO KOMMaKTHble MHOFOQYHKLMOHAIbHbIE NONYNPOBOAHMKOBbIE NMYyCKATEN C MUKPO-
NpOoLECCOPHbIM yNpaBaeHneMm, NnpegHasHayeHHble AN PEBEPCUBHOMO BKAOYEHUA, TOPMOXKEHUA, 3aLLUUTDI
N AMarHoCTUKM TpexdasHbIX INeKTpoasuraTenel c HanpsxkeHnem nutaHmnsa 3x380B, 3x220B naun ogHodas-
HbiX /1 ¢ HanpaxxeHnem 1x220B, NpUMEHAIOLWMXCA B peBEePCUBHbIX MEXaHM3MaX, BK/IHOYAA UCNOAHUTENb-
Hble MeXaHM3Mbl, MPMBOAA PErYANPYIOLLEN MU 3aNOPHOM apMaTypbl, 3aC/IOHKKU, KOHBeWepbl, Wubepbl u ap.
1.1.2 [dwanasoH MolWwHOCTel noAKAYaemblx 3nekTpogsuratener ot 0.01 go 1.5 kBt ans
MCT-320P, MCT-420P n 0.01 po 4 kBt gnsa MCT-321P, MCT-421P (cm. Takke Tabanua 2). Ans Bcero ava-
nasoHa MOLLHOCTEN 3/1eKTpoaBuratesieit obecneynmBaeTcsa HaCTPOMKa M 3aLLUTHOE OTKAOYEHME.
1.1.3 CrtpykKTypa ycnoBHoro ob6o3HayeHus:

MCT-

1 P - USB

| _USB — onuuna USB-nopt
P - peBepcuBHbIN
0 - Tunopasmep Nel (wupuHa 38 mm), 1-tunopasmep No2 (55 mm)

2 - MHOTOdYHKUMOHaAbHaa moanduKkauma 6e3 sctpoeHHoro UMM

2
|
I
I
I

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

_——_—— - — — W

Mpumep 3anucu: MNyckatenb 6€CKOHTaKTHbIN peBepcuBHbIi MCT-320P BM/K.648600.011TY
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PucyHok 1 - BHewHui Bug nyckatens MCT-320P-USB
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1.3 YHKLMOHA/IbHble BO3MOXHOCTU

OCHOBHble hyHKYuu:
e PeBepcuBHOE ynpaB/ieHWe 3aeKTpoaBuratesem nNo curHanam «3akpbiTb» U «OTKpbITb», NogaBae-
MbIM Ha AUCKPETHbIE BXOA4bl MyCKaTens;
e 3awmTHOE oTKAtoYeHue I/ ¢ popmMpoBaHMEM BbIXOAHOIO CUrHaNa «ABapua» U MHOMKALUMEN KO-
00B 3aLWWMT Ha INLLEBOM MAHENW NycKaTena Npu cpabaTbiBaHWUM 3NEKTPOHHbIX 3aLLNT:
O HEeWcnpaBHOCTb BXOAHOMO HanpaXeHus;
OWnbKa YepeaoBaHua das;
neperpes 3/ (3neKTPOHHaA TenaoBas 3awmTa 3);
MaKCMMaNbHO-TOKOBAA 3aLMTa;
06pbIB $asbl Ha BbIXOAE;
neperpes NyckaTens;
npesbilleHME BPEMEHMW 3aMyCKa;
O neperpyskKa Mo TOKy.
e ABTOMaTMUecKan KoppeKuma yepenoBaHus ¢as;
2 pene curHanusaumm «K» (TotoBHOCTb) M «AK» (ABapwsa);
dyHKUMA 6e3yaapHOro nycka c nodasHbIM BKIOYEHUEM;
o DYHKUMA TOPMOMKEHUA MOCTOAHHLIM TOKOM (HacTpoMKa BpemeHu TopmorkeHnsa 0 — 600 mc);
e bbICTpas HacTpoKMKa NyckaTena no 2-m napameTpam: HOMUHaNbHbIM TOK (0.1A — 9.9A), Bpema Top-
moxeHus (0-600 mc);
e OnuMoHanbHO: NporpamMmmupoBaHme 1 Hanagka c MK nan Windows-nnaHweTta Yepes pasbem Micro
USB (c ucnonbzoBaHnem nporpammsl « MST Loader»);

0O O O O O O

PacwupeHHble hyHKYUU 3awumel U cu2HaAU3ayuu nepezapysxku

o ODyHKUMA 3aWMTbl OT NEepPerpyskn No akTMBHOMY TOKY;

e HacTpolika napameTpoB 3aWmT (Moporos U BpemeHu cpabaTbiBaHuMA);

e CoxpaHeHue Uctopum 3-x NocnegHux aBapuii ¢ getannsaumen;

e [INCTaHUMOHHDbIN cOpOC aBapnn 04HOBPEMEHHOM NOoJaYeN CUTHANOB «3aKpbITb» U « OTKPbLITbY;
o DyHKUKA aBTO-cOpOCa aBapum (C HACTPOMKOM 3aZIEPKKM U KOJI-Ba NONbITOK cbpoca);

o (DyHKLMA OCTAHOBKM Mo neperpyske (bes cpabatbiBaHUA aBapuu);

o O®yHKUMA NpeaBapUTENbHOrO CMrHana o neperpyske (Mo NOJIHOMY TOKY UAM aKTUBHOMY TOKY);
e CurHan npeaynpexaeHus o neperpese (No TemnepaTtype NyckaTens u ypoBHE HarpeBa 3/1eKTPOH-
HOW TennoBoM 3awmTbl 31);

o OyHKUMA 06eCcTOYMBaAHMA INEKTPOABMraTeNA Npyu Npoboe CUI0BOro K/tova.

PacwupeHHble (hyHKYUU 8biX0OHbIX pene «K» u «AK»
e [IporpaMmMmmnpoOBaHME AOMNONHUTENbHBIX QYHKLUMI: «PaboTa», «ABapusa (MHBepcua)», « OTKoYeHNEe
no neperpyske», «CurHan neperpyskn», «Pene TOKOBOro goxuma» u gp.

PacwupeHHble hyHKYyuU 3anycka snekmpoosuzamens

e be3ypapHbIi NycK ¢ NodasHbIM BKAKOYEHNEM;

besyaapHbIi NycK ¢ HapacTaHuem HanpsaxxeHua ot 0.06 o 0.5 cek;
MnaBHbIN NYCK C orpaHuyeHnem Toka (Hactpoika 150-500%);
Mpsmoi nycK (c nepexogom HanpaxeHus yepes 0).

PacwupeHHble hyHKUUU mopmMoxceHus 3neKkmpoodsu2amesns NoOCMoOAHHbIM MOKOM
e HacTtpolika Toka TopmoxkeHua 150-500% (3aB. ycT. 250%);
e HacTtpolika BpemeHun TopmoxkeHua: OTKJ1, 40-600 mc

Ver. 1.20b BM[K.648600.011-01 PO Poccus, r. BopoHex
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PYHKYUU mecmoeo20 ynpasseHus 3neKkmpodsuzamesnem

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

UHAukayus napamempos pabomsi 3/] u nyckamens

e [MapameTpbl NnocnegHero BKAOYEHMUA (TOK (A), TOK (%), aKTUBHbBIN TOK (%), MaKCMMasbHbIM TOK (A),
Bpems BKAoYeHus (c) )

e [MapameTpbl NOBTOPHO-KPATKOBPEMEHHOIO peXXnuma paboTbl (KON-BO BKAOYEHWUI B YaC, NPOAO/IKM-
TE/IbHOCTb BKtOYeHMUA (%), cpeaHeKBaApaTUYHbIM TOK 3a nepuog (A));

e TennoBasA HarpysKa (Harpes 3N1eKTPOHHOM TenaoBo 3awuTbl [ (%), TemnepaTtypa nyckatensa (°C));
e MaKcMMasibHble 3HaYeHMA C MOAAUYMN HAaNPAXKEHUA (Bpema NoLayumn HanpsxKeHUs, MakcMMasibHas Ya-
CTOTA BKNHOYEHMIA, MAaKCMMa/bHbIA CpefHEKBAAPATUYHbIM TOK, MaKCMMa/ibHan TemnepaTypa nycka-
Tens);

e MHAMKauma COCTOAHUA AUCKPETHbIX BXOA40B-BbIXOA0B.

UHOUKayua cuemyukoe Hapabomku nyckamens u dsuzamens
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).

UHAuKayua ucmopuu asapuli c demanusayuelii (3 nocnedHue asapuu)
e Kog n cybropg aBapuu;

e Kon-BO OAHOTUMHbIX aBapuii 3a 4ac;

e Bpems paboTbl M TOK B MOMEHT aBapuu;

e Bpema xpaHeHunA aBapuu.

Poccus, r. BopoHex
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1.4 TexHU4YecKkne XxapaKTepucTuku

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

1.4.2 Tlyckatenb npegHasHayeH ANA IKCNAyaTauMu B 3aKPbITbIX MOMELLEHMAX KaTeropmm pasmelLeHma 3
no NOCT 15150-69.

1.4.3 [yckatenu gonyckatoT 3KCNIyaTaumto B YCNOBUAX, OTOBOPEHHDLIX B Tabamue 1.

1.4.4 OcCHOBHble TEXHNYECKME XapaKTEPUCTMKIN NycKaTenen npmseseHbl B Tabanye 2.

1.4.5 T[lycKaTenb AOJ/I)KEH COOTBETCTBOBATb TeXHUYECKMM pernameHTam TamorKeHHoro cotosa «O bes-
OMNacHOCTU HU3KOBO/IbTHOTO 06opyaoBaHMa» TP TC 004/2011 n «INeKTPOMarHMTHOM COBMECTUMOCTU TexX-
Huyeckmx cpeacts» TP TC 020/2011, TOCT IEC 60947-1-2014, TeXHUYECKUM  YCAOBUAM
BM/K.648600.011TY, aeincTaytouLeir KOHCTPYKTOPCKOM AOKYMEHTaLUM.

Tabnuya 1 - Ycnosusa akcnayamayuu

MNapameTtp 3HauyeHune
1. Pabouas TemnepaTypa oKpy:Katowei cpeapl, °C oT muHyc 40 go nnatoc 60*
2. OTHOCUTENbHAA BNAXKHOCTb NpK +252C 1 6onee HU3KUX TEM-
nepaTtypax 6e3 obpa3oBaHUA KOHAEHcaTa, %, He bonee 85
3. AMnauTyaa Bubpaymit yactotbl 5...35 'y, mm, He 6onee
0,1
4. ATmocdepHoe aasneHue, Kla ot 84 no 106

* Mpwu pasmeLeHnn B WKady NPUHUMAETCA TemnepaTypa BHYTpU wKada. Mpu yctaHoBKe AonxKeH 6biTb
BblAep’KaH 3a30p He meHee 30 MM CBepXy U CHU3Y NyCKaTenA, He meHee 15 mm mexay nyckarenamm.
Mpwu ycTaHOBKe nyckaTeel B pag, 6e3 3a30p0B HOMUHA/IbHbIM TOK CHUXKaeTcAa Ha 20%.

Tabauya 2 - TexHU4eckue xapaKkmepucmuku

MapameTp [JwnanasoH
1.HomnHanbHoe HanpAa*keHue ceTu YyacToTbl 500y, B
- anA 3-dasHbIx anexkTpoasuratenen 3x380B 3x380 +10% / -15%
- anA 3-dasHbIx anexkTpoasuratenen 3x220B 3x220 +10% / -15%
- anAa 1-dasHbix anekTpoasuratenen 1x2208 1x220 +10% / -15%

2. KommyTupyemblit TOK agBuratenss (HOMUHaNbHbIN)

npu NB=25% 1 yactoTe BKAOUYeHU Ao 630 BKA/uac, A He 6onee:
MCT-320P, MCT-420P 4
MCT-321P, MCT-421P 9
3. KommyTupyemblit TOK agBuratenst (HOMUHaNbHbIN)
npu MB=100%, A He b6onee:

MCT-320P 2
MCT-321P 6
MCT-420P 1.5
MCT-421P 4

4. JnanasoH mowHocTK nogkntodaemoro 3/, 3x380B, KBT
(npn NB 25% / npw NB 100%)

MCT-320P 0.01-1.5/0.01-0.75
MCT-321P 0.01-4.0/0.01-2.2
MCT-420P 0.01-1.5/0.01-0.55
MCT-421P 0.01-4.0/0.01-1.5
5. MNpepenbHasa HarpysKka no Toky 1%t (t=10mc), A%c

MCT-320P, MCT-420P 340
MCT-321P, MCT-421P 610

6. MakcMmanbHaa amnanTtyaa yaapHoro
Toka (t=10 mc), A

MCT-320P, MCT-420P 250
MCT-321P, MCT-421P 350
Ver. 1.20b BMAK.648600.011-01 P3 Poccus, r. BopoHex
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7. NoTpebasemast MOLLHOCTb MPW OTCYTCTBUW CUFHAN0B yNpasie-

HuA, BT, He Bonee L5
8. TOK YyTEUYKUN CUIOBBIX KAKOUYEN NPU OTCYTCTBUM CUTHANA ynpaBe-
HUA, MA, He bonee 5
9. 3apepKKa BKAoHeHUA D[] Npm nogave CUrHaaa ynpaBaeHUA, MC,
He bonee 30
10. 3apepKKa oTKAOYEHMA D[] NpU CHATUM CUIHANA ynpaBaeHus,
Mc, He bonee 30
11.dopmumpoBaHMe Nay3bl MeXAY PEBEPCUBHLIMU BKAOYEHUAMM,
MC, HE MeHee 50

12. lnana3oH ceyeHms NOAKIYaEMbIX NPOBOAHMKOB , MM?
(0AHOXNNBHBIN/MHOFOXWUAbHbIA C HAKOHEYHUKOM)
cunosble yenu (X1, X2):

uenu ynpasnenusa (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 HanpAaxXeHunAa anAa ynpasnalowmnx gUCKPETHbLIX BXO-
n08 ”3Kp”, "OmK", B

-BK/tOYEHMe 18 — 36 DC/AC
-OTKAlOYEeHue 0-8DC/AC
14. ConpoTtuBneHne ANCKPETHbIX BXOA0B “3Kp”, “OmK”, KOM 5,4 £10%
15. HanpaxeHue nutaHua, B 22...30

16. Tok notpebneHus, mA, He bonee 50

17. Avana3oH HanpaxeHua ontopene «FK» n «AK», B

12 - 250 DC/AC

18. InanasoH KommyTUpyembix TOKoB ontopese «FK» u «AK»,
ana KoadpduumeHTa Harpysku, mA, npu

cos ¢p=1 0,1-100

cos ¢=0,3 0,1-20
19. MpOYHOCTb U30AALMN MEKAY CUNOBLIMU LLEMAMMU U KOPMYCOM,
MeXAY CUNOBbIMM LEenamm 1 uensamum ynpasneHua B a¢., He me-
Hee 2000
20. NMpOYHOCTb N30NALMN MeXAY raNbBaHMYECKN Pa3BA3aHHbIMMU
uenamm ynpasneHus, B, NOCTOAHHOro ToKa 500
21 BblcOTa YCTaHOBKU Hag, YPOBHEM MOPA, M n0 1000

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

22. CpepHsa HapaboTKa 40 OTKasa, 4Yac 83 000

23. CpeaHWUIA CPOK cNyKObl NycKaTena, net 10

24. Macca nyckaTtens, Kr, He bonee

MCT-320P, MCT-420P 0.6
MCT-321P, MCT-421P 0.8

25. FabapuTtHble pasmepbl, BxLUXI, mm

MCT-320P, MCT-420P 107x38x115
MCT-321P, MCT-421P 107x55x115
26. Pabouee nonoxxeHue, cnocob KpenneHua BepTuKanbHoe,

Ha DIN-peitKky 35 mm

27. OxnaxpeHune

eCcTecTBeHHOEe BO3ayLWIHOE

28. CteneHb 3aLLUTbl 060/104KHM

P20
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1.5 OCTaB U YCTPOUCTBO NycKaTena

1.5.1 T[lycKaTenb COCTOUT U3 NEYaTHOM NAaTbl, PACMOJIOXKEHHOW BHYTPM KOpMyca M BHELHero paauaropa.
Ha pagmnatope CHM3y nycKaTens pasmelleH BUHT 3a3eMneHus. TaKKe Ha pagmatope 3aKpensieHbl CUMMK-
CTOpPbI C U30MPOBAHHbIM OCHOBAHMEM.

1.5.2 Ha nevaTHOWM nnaTe pacnosaraloTCA: CUMUCTOPbI (aNbTEPHUCTOPbI), IN1EMEHTbLI Yy3/1a yNpaBaeHUs
CMMUCTOPaMM C ONTOPA3BA3KON, 3/IeMEHTbl BAPUCTOPHON M RC-3aLLMTbI, 3/1€MEHTbI y3/1a KOHTPOA TOKa,
3/IEMEHTbI Y312 KOHTPOIA HANPAMXKEHUA, 3/IEMEHTbI Y3712 U3MEPEHUNA TEMMEPATYPbl MYCKATEIA U 3/IEMEHTbI
y31a UCTOYHUKA NMUTAHUA cXeMbl, 3nemeHTbl USB-uHTepdeica (onuma). Ha nnate TakKe pacnosaratorca

KNeMMHbIe KOJIOAKN ANA NOAKAUYEHUA BHELIHUX LLeNen NycKaTea, CBeToANOAbl U KHOMKM.

1.5.3 Ha anueBom YacTu NycKaTens pacnosioKeHbl opraHbl MHAUKALUMWU U YyNPaBAEHUSA:

° TpexugeTHbIl ceBeToamog MNP, npegHa3HaYeHHbIN A8 NHANKALUKN PEXKMUMOB HAaCTPOMKN U MHANKA-
UMM NapameTpoB nyckaTena (cm. pasaen 1.8).

° CseTtoamoabl 3KP (3akpbiTb), OTK (OTKpbITh), FOT (FoToB), OLU (ownbKa/aBapua), npegHasHauYeHHble
ANA MUHAMKAUMK pexXMmoB paboTbl nyckatens B paboyem pexume (cm. Tabauuy 3), a TakKe ons UH-
OVKaLUM 3HAYEHMN MAapaMETPOB B ABONYHO-AECATUYHOM POpMaTE B PEXKUMAX HACTPOMKU N UHANKA-
ummn (cm. pasgen 1.8);

e  KHOMKM @ @ 7 @, npeaHasHayeHbl A41A BX0Aa B PEXUMbl HACTPOMKU U MHAMKauMKM (cm. pasaen
1.8), a nocne BxoAa - 4N U3MEHEHMA YCTaBOK M HaBUTaLMKN B MeHI0. B pabouem pesknme KHOMKa
ncnonbsyetcsa gns cbpoca aBapum NPU 3alLUTHOM OTKIOUYEHUMY;

° USB-nopT Micro B (onuuoHanbHo) ans nogknoveHma K MK nan Windows-nnaHuwery.
Tabauya 3 - HasHavyeHue ceemoouodos 8 paboyem pexcume

BapunaHTbl COCTOAHNI
CeeTtoavopn HasHauyeHue

CBETOAMOA0B
MPr (TpexuBeTHbIN) OTKAoYeH B paboyem pexkmme

* BpaweHne 3
3KP, OTK ';J!' (Mepu'aHme) TopmorkeHune 3/,

(enTblii) NHauKauma Koga aBapmu nNo neperpyske
ﬁx (1..3) + *OLU anratt A P PETRY
(n.1.13.3)

* McnpaBHOCTb BXOAHOIO HanpsaxXeHus
rot ';J!'xl O6pbiB $asbl cETU NN HECUMMETPUA
(3eneHbin) fﬁ'xz ObpaTtHoe YyepegoBaHue ¢pas

'f!'x (1..8) +'*‘ ow NHguKaums koga asapum (n.1.13.3)

* [JevicTByeT aBapus

m CurHanmsauma o AMCTaHUMOHHOM cbpoce unu
ow . PEAKNE MMMy NIbChI aBTocbpoce aBapum (n.1.13.11)

KpacHbIn
(kp ) ';J!'XI + {k'XI 3KP nnn OTKAloYeHUe Mo neperpyske 6e3 aBapum
-fﬁ-xl + -Kh—xl OTK (ycraska M1-06 = 1 vunn 2, n. 1.13.14)

1.5.4 B HMKHel YacTu NycKaTena pacnonaratotca KnemmHukn X1 n X2 ansa noakntodYeHUa HanpaxXeHus
ceTn n Kabena anekTpoasuratens. B BepxHein 4acTu nyckatens pacnonaratotca KneMMHUKK X3 v X4 ana
NoAKAOYeHUA Lenen ynpasneHuma (cm. Tabavuy 4).

1.5.5 ®@yHKuMOHanbHaA cxema NycKaTenda npmMBegeHa Ha puc. 2.

1.5.6 TwnTaHme cxembl ynpaBaeHMA NycKaTena oCyLw,eCcTBAAETCA BHELWHero NCTOYHUKaA 24B, nogKkntoveH-
HOro K Knemmam «U24» n «0».

1.5.7 Bxoabl ABAAIOTCA ABYHANPaBAEHHbIMMW, NO3TOMY YrpaB/iEHNE MOXKET OCYLLECTBANATLCA NOAAYEN Ha
BXOZ,bl MONOXUTENIbHOTO UM OTPULLATE/IbHOTO HANPAXKEHUA (CM. PUCYHOK 3).

1.5.8 [lonyckaeTca noako4YeHUe nyckatenen B ogHodasHyto ceTb ¢ ogHodasHbim 3/, ana storo Tpeby-
eTca u3meHeHue yctaBku 12-09=0 (cm. MpunoxceHue b). Cxema Ha puc.4,6.

1.5.9 B mogensx c USB noptom, nopT ncnonbsyetca Ana nogknodeHunsa K MK nam Windows-nnaHuwerty ¢
nporpammoit « MST Loader». MNpu nepsom nogkntouyeHnn 61okKa K MK npu Hannumm nutepHeta VCP apaii-
BEp AO0/MKEH YCTAaHOBWUTbLCA aBTOMATMYECKWU. [pu OTCYTCTBMWM MHTEpPHeTa ApalBep MOXHO CKayaTb no
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HWA, NUTaHMe byaeT noctynaTtb ¢ USB-noprTa.
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Tabauya 4 - HazHa4yeHue Kaemm nyckamens

HassaHue
KnemmHuk HasHauyeHue MpumeyvaHue
KIeMMbl
Cetb 3x380B naun 3x220B
X1 A B C (puc.4,a) nnmn 1x2208B (puc.4, 6)
TpexdasHbint 9/ 3x380B
X2 Al, B1, C1 Harpyska nnun 3x220B nnm 1-das-
HbI 3,
B
3kp X04, «3aKpbITUe» Usx=18-36 VAC/VDC,
Omk Bxog «OTKpbiTHE» R=5.4 KOM
X3 Cp CpeaHAa TOYKa BXO4,08B '
324 HanpsaxeHue nutaHmnAa 24B
K MHorodpyHKunoHanbHoe pene 1 | U=12-240 VAC/VDC,
x4 AK MHorodyHKuMOHanbHoe pene 2 | Harpy3Ka
CpK CpenHsana Touka pene 0.1 mA —-100 mA
X5 UsB Mopt USB Onuma
MutaHue 24B CETb
U240 A B C
——————————————————————————— guxreaoj
K 3
= YKH |
o |
AK L) VKT ‘ |
w 3Kkp i
= ] |
T ‘ /AN A |
N = A N 1
= Y=
5 Cp MCy - V. |
s {t :
- MCT-420P, i
> 0 e g —mcTa21p| AP i
8 ry = |
— T e |
1 4 47 (w) !
oS 235 o i
28 :
|
e et e et )= ————— O —————Q————="
) A1 B1 C1
HAIPY3KA

PucyHok 2 — dyHKUMOHaNbHaa cxema nyckatenein MCT-320P, MCT-321P, MCT-420P, MCT-421P

YKH — y3en KOHTpOAA HanpAaxeHuA
YKT — y3en KOHTPOAA TOKa

MCY — MmnKponpoueccopHasa cucTema ynpassieHums

M- NCTOYHUK NUTAHUA CXeMbl

t 0 -gaTumk Temnepatypbl Nyckatens
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1.6 BKnioueHune n pesepc saneKTpoasuratTensa

1.6.1 BkAOYEHWE MU peBePC INEKTPOABUIATENA OCYLLECTBAAETCA HENPEPbLIBHOM NOAAYen HAaNpPAXKEHUA
Ha ynpasasawoLwme Bxoabl «3Kp» nan «OmK» 0OTHOCUTENIbHO 06Lel TOYKKN «Cp», B 3aBUCUMOCTH OT Tpebye-
MOro HanpasaeHua BpaweHna. OTKAOYEHUe INEeKTPoABUraTeNa OCyLLECTBAARTCA NPU CHATUN HaNpAXeHUA
C ynpasaatowmx Bxonos. Ecnm ncnonbsyerca GyHKUMA AUMHAMUYECKOrO TOPMOMKEHMA, TO MOCNE CHATUA
HanNpAXeHUA NPOUCXOAMUT aBTOMaTMYECKoe BKAOYEHWE TOPMOMKEHMA B COOTBETCTBUM C BbICTABAEHHbIM
BpeMeHeM TOPMOXKEHMUA.

1.6.2 HanpsxeHue Ha ynpasastoLme Bxoabl «3Kp» N «OMK» A0/IKHO 6bITb NOAAHO OT BHELLIHErO UCTOM-
HMKa 18-36 VDC/VAC.

1.6.3 Bxoabl «3Kkp» n «OMK» ABNAKOTCS ABYHANPaB/€HHbIMWU W A0MNYCKAOT NoAavy HanpaxeHua nboi
nonapHocTtu (puc.3).

MCT-32xP X3
Lenb >>— U=18..36B
3kp 1
= o7k | 2 —/:| §>§>§9
)1: Cp | 3}b——
U24| 4
015

PucyHok 3 - BapmaHTbl ynpas/ieHNsa ANCKPETHbIMM BXOAaMU

1.6.4 Mpwu BpaweHnn 3/1 B HanpaBieHUN «3aKpbITb» (BXOA «3KpP») OTKPLIBAIOTCA KAOYM MEXAy Knem-
Mamm «A»-«Al» n «C»-«Cl». Mpwu BpaweHnn 3/ B HanpasaeHUn «OTKPbITb» (BXOA « OMK») OTKPbIBAOTCA
KAOUM mexay Knemmamun «A»-«Cl» n «C»-«Al». Knemmbl «B» u «Bl» y nyckateneir MCT-320P u
MCT-321P 3aMKHYTbl NOCTOSIHHO, @ Y nyckateneit MCT-420P n MCT-421P KommyTUpyrOTCA.

1.6.5 Ecnu Ha BXoA MopjaeTcA HanpsayKeHue ¢ obpaTHbIM 4yepegoBaHuem a3 U AelcTByeT GyHKUUA
aBTokoppeKunn ¢pas (M1-13), To 1OrMKa OTKPLITUA CUNOBLIX KAtoYel B N.1.6.4 meHseTca Ha NPOTUBOMOJIONK-
Hyto. Ecnn yHKUMA aBTOKOppEKLMN OTKAOYEHA, Npon3onaeT cpabaTbiBaHWe aBapun 1 ynpasneHue byget
3a6/10kMpOBaHO. B 3aBOACKNX HAaCTPOMKax GYHKLMA aBTOKOppeKLMn Gpa3 aKkTMBMPOBaHa.

1.6.6 Mpwu BpaweHnn O[] B HanpasBAeHUN «3aKpPbiTb» UK «OTKPbITb» cBeTogmoabl 3KP n OTK curHannsu-
PYOT O HaNpaBAEHUWN BPALLEHUA.

1.6.7 Tpun oaHOBpPEMEHHOM NOAAYe HanpaAXeHMA Ha BXoabl «3Kp» U «OmMK» aBUratenb ocTaHaB/MBAETCA
Ha Bblbere.

1.6.8 [lpy MrHOBEHHOM MEPEKNOYEHMN CUTHANOB Ha BXOZaX «3Kp» N «OmMK» popmunpyeTca 3agepKKa
pesepca He meHee 50 mc.

1.6.9 CwurHanusaumtio o paboTe 3n1eKTpoaBUraTena BbINONAHAIT MHOTOQYHKUMOHabHble onTopene «MK»
n «AK», umetowme obuiyto Touky «CpK». B 3aBOACKOM HAcTpoOMKe pesie UMerT QYHKLUUM «TOTOBHOCTbY U
«ABapusa». UameHeHne GyHKUMI ycTaBku M11-14, M1-15 ([MpunoxceHue b).

1.6.10 lMpumep cxembl NOAKAKOYEHNA NYCKATENA K 9NEKTPONPUBOAY C OFPAHUYUTENAMM X043 NPUBEAEH HA
puc. 4.

Ver. 1.20b BM[K.648600.011-01 PO Poccus, r. BopoHex
https://pairon.technology/

11



+7(473)2-95-76-09 Pairan Energy info@pairon.tech

X1 X2
QFt 1« Uenb Lens |3 _Snemponpmaoq
~3x380B A— 1] A Al
wnm B— 2 B BT |2 @
~3x220B ¢c— 3 C C1 1
X3
Uenb > | KB3
3kp | 1 _A’_‘
— KBO
Ho b inge
u24| 4 O l
0]s
K4 KOHTpUﬂJ‘Iep
Lenb | >
CpK [ 1 |__ 3AKPBITHE
1K |2 | OTKPLITUE
— AK [ 3]—
MCT-32xP 4 |
- é}zﬁ Agapun

G1 - UCTOYHMK NUTaHUA 24B
a) NogkntoueHne TpexdasHoro 3/ (napameTp M2-09=1, 3aBoACcKOe 3HaYEHUE)

X1 X2
QF1 L[ uens Lens [»] | 3nexrponpuson
A— 1] A EE 3@
~1x220B N T8 >
3| C c1 |3 ]
X3
Lenb >

- KB3
3kp | 1 —/f—‘
N= _ Otk | 2 B
* o 3_G| — /_1: kBO
U24] 4 B
5
KoHnTponnep
CpK | 1— ] 3AKPBITUE
E_ K |2 :}r::,omPuTME
— AK | 3}—
4

MCT-32xP L

_EQ‘ Asapua

6) NoakntoueHme oaHodasHoro 3/ (napameTtp M12-09=0)

-

®

-

PucyHok 4 — MNpumep cxembl nogrkatoyveHna 3/

1.7 ®DYHKUMM 3aNyCKa U TOPMOKEHUA INeKTpoaBUraTens

1.7.1 [Ona 3anycka anekTpoaBuraTena B 3aBOACKOM HACTPOMKe UCnonb3yeTca anroputm besyaapHoro no-
¢dasHoro BKAOYeHUA. [JaHHbIN anroputm obecneymsaeT ObICTPOAENCTBME, aHANOTMYHOE NPAMOMY MYCKY,
HO YCTPaHAET 3/1IeKTPOMArHUTHbIE NepexogHble Npoueccbl U BPOCKM MOMEHTA Ha Basy aCMHXPOHHOro /.
OH noaxoauT Kak Ana aCMHXPOHHbIX /1, Tak U gna CMHXPOHHbIX 3/, Tuna ACTP.

1.7.2 B vycraBke [11-05 (MpunoxceHue b) MOXHO WM3MEHWTb Cnocob 3anycka 3/eKTpoaBuUraTens:
6e3yapHbIN NYCK C HApAaCTaHUEM HanpPAXKeHWA, NNABHbIM NYCK C orpaHnyeHmnem Toka 150%-500% IHom nau
nNpPAmMoi nyck (c BkaoveHnem B 0 HanpsaxKeHus). He pekomeHayeTcsa Ana CUHXPOHHbIX 9/ Tmuna ACTP.
1.7.3 Tpu ncnonb3oBaHMKM NABHOIO MyCKa C OrpaHMYeHMemM TOKA BpemsA 3anycKa yBe/ndymBaeTca, no-
3TOMYy He06X04MMO YBENMUNTb YCTABKY 3a4€PKKM 3alMTbl OT neperpysku npu nycke M1-09.

1.7.4 [1na TOPMOXKEHUS aCUHXPOHHOIO 3/1IEKTPOABUraTeENA NOC/AE OTKAKYEHUA MOXKET BbITb MCNONb30-
BaHa GYHKUMA ANHAMWYECKOrO TOPMOMKEHMA MOCTOAHHBIM TOKOM C OrpaHUYEeHMEM TOKA TOPMOXKEHMUA.
Bpemsa TopmorkeHus HacTpamBaeTtca B AnanasoHe 0..600 mc ¢ warom 40 mc (yctaBka M11-05). PyHKUMA TOPp-
MOKeHuns He apdeKTUBHA ANA CUHXPOHHLIX 9 Tmna ACTP.

12 Poccus, r. BopoHex
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1.8 PeXXumbl HAaCTPOMKU U MHAUKAL UK

1.8.1 B nyckatensx umeetca BO3MOXHOCTb HACTPOMKMN YCTaBOK M MHANKALMM Pa3/INYHbIX NapameTpoB pa-
60Tbl. ObLan cxema BKIOYEHUA PEXMMOB NPUBELEHA HA PUC.5, noapobHOe onncaHme peXXMMoB B pasae-
nax1.9..1.11.
1.8.2 Tpu BKIOYEHUN PENKMMA HACTPOMKU UAN UHOMKALMM NapameTpoB ceetoanonbl 3KP(8), OTK(4),
roT(2), OLl(1) cTaHOBATCA MHAMKATOPAMMU ABOUYHO-AECATMYHOrO Yncnaa 0..15 (BbluMcnseTca Kak cymma
paspazos 8, 4, 2, 1 ropsALwmMx CBETOANOA0B), O YeM CUTHANM3MpyeT paboTatowmin ceetogmnog MPr.
1.8.3 [ns BxoAa B onpeaeneHHbIN PEXUM KaXKaaa KHOMKa MMeeT 3 BapuaHTa HaxkaTusa:

-HaxkaTue 6onee 0.5 cek (0b6o3HavaeTca 3Ha4Kom «>0.5¢» pPAAOM C CUMBOJIOM KHOMKM)

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

-OBYKpaTHOe bbicTpoe HaxKaTne (0603HavYaeTca «X 2» PsAAOM C CUMBOJIOM KHOMKM)
1.8.4 B pexumax nporpaMmMmnpoBaHMA YCTaBOK U MHAMKALMKN NapameTpoB ropawmi ceetoauogs MNPl ne-
puoanyeckm oTkato4vaetca 1, 2 unum 3 pasa, uHdopmmpys o Homepe MeHto (0bo3HavaeTcs x 1, x 2, x 3)_.

BbICTPOM
gl NMPOrPAMMUPOBAHUA NAPAMETPOB
v >0,5¢ y >6¢ l X2
YCTABKA MEHIO MEHIO
HoMmuHanbHbI ;’_;;TABOK WHOVKALAK
mok x1A M1
PABOYUN ner @ «kp” ner () «KENT”X 1 ner @ «3en”x 1
PEXWUM
ner O @
>0,5¢ y >6¢ i X2
YCTABKA ')‘,"gTHA'gOK MEHIO
HomuHanbHbIU 2 MHOWKALUU
mok x0.1A 7 M2
ner ‘ uKPu ner :) “)KEnT”X 2 ner @ “3En”x 2
>0,5¢ l X2
YCTABKA Bpemsi MEHIO
MOPMOXEeHUS, WHOUKALIUKU
x40 mc M3
npr . “KP” nPr ] usEnn x 3

PucyHoK 5 - Cxema BKJIIOYEHUA PEKMMOB HAaCTPOMKN U MHAMKALUMU
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1.9 PexXum 6bICTpOi HACTPOMKKU

1.9.1 Kaxkpaa n3 3-x KHONOK Npu HaxkaTun 6onee 0.5 ceKk BKAOYAET PEXUM MPOCMOTPA 3HAYEHUA UK
penakTMpPoBaHMA 3aKPENIEHHOIO 3a HEeW NapameTpa: @ - HOMUHaNbHbIN TOK (eAMHMLRbI), @ - HOMUHab-

HbIM TOK (pecaTble), @ - BpemaA DC-topmoskenma (x40 mc). Mocne Haxatma ceetoaunon, MNPl 3aropaetca
KpacHbIM, OCTanbHble 4 cBeToAMOAa OTOOparkatoT 3HaYeHne ot 0 ao 15. Yepes 2 cek besgenicTema — npo-
MCXOOMUT BbIXO4, B paboumin pexkum (pexxkum npocmotpa). Ana uameHeHWs napameTpa B TeyeHue 2 ceK

HY»HO YCNeTb HaXaTb KHOMKMK @/ ®, HaCTPOUTb 3HAYEHME U COXPAHUTb €ro HaxKaTuem © 6onee 0.5 cek.
1.9.2 Cxema paboTbl pexkMma bbICTPOI HAaCTPOIMKM NpUBEAEHA Ha puC.b.

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

e Haxatb 60nee 0.5 cekyHAbl KHOMKY @ (MPr 3aropuTtca KpacHbim, 4 cBeTOoAMOAa OTODpakatoT 3HaueHue);
e KHonkamu @ 7 @ HacTpouTb oTobparkeHue umcna 3 (uepes 5 cek besgencreus MNPl noracHeT);

e CoXpaHWUTb 3HAYEHME M BbINTU B PaboUnii peMM HaxKaTMemM @ 6onee 0.5 cek (cBeToamop, MNPl noracHeT);
HacTpoiika gecaTbix (4mcno 9):

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

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

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

< nPr @ “kp” @/@ M3MeHeHne
yCTaBKuM

@>0,5 ¢ COXPAHEHUE (0 9)X1A
@Mnm? 5¢ BbIXOA HoMMHaNbHbIN TOK
oA O =0.0A...9.9A
PEXWUM -
@ >05¢ | [VCTABKA HomuHanbHbIt mok x0.1A
ner O -
< ner @ «kp” M3MeHeHune
@>0,5C COXPAHEHUE ®/® YyCTaBKM
0..9)x0.1A
@Mnm? 5¢ BbIXOZ (0-9)
@ 205¢ | [vcTABKA Bpems mopmoxeHus, x40 mc
Bpems TOPMOKEeHUs
< ner @ «kp” (: ) MSMEHEHWE | -0 mc...600 Mmc
@>O,5c COXPAHEHME /® yCTaBKn
(0..15)x40 mc
@mnmi 5¢ BbIXOZ

PucyHok 6 —Cxema paboTbl pexmnma O6bICTPOM HAaCTPOMKK

1.9.3 B pexxunme nameHeHua yctasku ceetoauoabl 3KP(8), OTK(4), rOT(2), OLL(1) otobparkatoT B ABO-
NYHO-AecATUYHOM dopmaTe 3HaYeHue ycTaBku oT 0 A0 15, KOTOpOE BbIYMC/IAETCA Kak CyMmMa pa3pAaos (8,
4, 2, 1) ropAwmx ceetoanoaos. Mpumep Ha puc.7.

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

PucyHoK 7 - Mpumep nHANKALMM 3HAYEHMA YCTaBKN =9
1.9.4 [pwu HacTpoiKe HOMUHanbHoro Toka 0.0A nyckaTenb byaeT ncnonb3oBaTtb 3HadeHue 0.1A.
1.9.5 B perknMme ObICTPOI HACTPOMKM HaACTPaMBaAETCA TONIbKO Bpemsa TopmorKeHus. OrpaHuYyeHne ToKa
TOPMOXKEHUA B 3aBOACKON HAacTpoliKke 250% OT yCTaBKM HOMWHANBbHOTO TOKA. MI3MEHUTb TOK TOPMOXKEHUA
MOKHO yCcTaBKoW 11-04 B meHto ycTaBoK ([MpunoxceHue b).

14 Poccus, r. BopoHex
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1.10 Pexxum nporpammuposaHua ycrasok (meHtio M1, MN2)
1.10.1 PacwmpeHHble GyHKUMM NyCcKaTeNss MOryT 6biTb HACTPOEHbI B ABYX MeHto 11 v 12, Kaxaoe 13 KoTo-
PbIX coAepKMT 15 ycTaBoK. MoHbIA CNUCOK YCTaBOK NpuBeaeH B MpuaoxeHuu b.
1.10.2 O606weHHas cxeMa pexxnuma NporpaMMmnpPoBaHMA YCTAaBOK NpueeaeHa Ha puc.8. O6o3HaveHme Ha
cxeme IM* cootsetctByeT 11 unu M2, B 3aBUCUMOCTM OT BbIBPaHHOTO MEHHO.
Mpumep HacTpoiikK napameTpa [11-07 (TOK OTKAOYEHUA Neperpy3Kku) Ha 3HayeHue 210%:

e [1na BxoAa B MeHto 11 HaXKaTb U yAepKMBaTb bonee 6 CeKyHA, KHOMKY @ (noka cBetoauog MNPl He cTaHeT
MOPraTb ¥KeNnTblM LBETOM);

e KHOMNKamu @ nnm @ Bbl6bpaTb HOMep NapameTpa 7;
e HaxaTtb @ ONs BXoAa B pegaktupoBaHue 11-07 (ceetoamog, MNPl 3aroputca KpacHbIM);
e KHonkamm @ n @ HaCTPOMUTb 3HaYeHMe napameTpa 11 (210%=11x10%+100%, cm. MpunoxeHue b);

o  CoxXpaHWUTb 3HaYeHUE U BbINTU B MeHto 11 HaxkaTuem @ 6onee 0.5 cek (Npu BbIxoAe B MEHIO CBETOAMOA,
MPI mopraeT }enTbiM LBETOM M 0TOBpaykaeTca Homep napameTpa 7).

e  BbIliTM M3 MeHto [11 B pabounii pexkmm, 418 3TOro KHOMKamm 1Y @ nepeiTtn K napametpy O (TouKa
BbIX0/a), @ 3aTeM HaKaTb @ (cBeToguogp, MPr noracHer).
@ >6 ¢ ana menio 11

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

@ ner (D) «KENT”
man X 40 ¢ |
o @ll@ o
HOMEP YCTABKM [1*-01 »| YCTABKA [1*-01 g s0c

N — < n3meHeHue
EQ;SK%\I’IMM 2 we [PrQ e @O,SCCOXPAHEHME ner @ “kp” ®/® yCTaBKm
ner O @ﬁ ¢® @ BbIXOA,
HOMEP YCTABKMU IT*-15 @ _ | YCTABKA [T*-15 g 4oc
e a5 mew B/
@ BbIXO/,

PucyHok 8 —Cxema paboTbl pexmma NporpammmpoBaHuns
1.10.3 B perxkume nporpammupoBaHusa ceetoanoabl 3KP(8), OTK(4), FOT(2), OLLI(1) oTobpakatoT B ABO-
NMYHO-AecATMYHOM dopmaTe Homep ycTaBkK (ecau MPF xenTblit) Unn 3HayeHune yctaBku (ecam MNPl Kpac-
HbIK) oT 0 go 15, KoTopoe BblYMCAAETCA Kak cymma pas3pazos (8, 4, 2, 1) ropawmx ceetogmonos. MNpumep
Ha punc.9. Mpn 3ToM BCe BKAOYEHHbIE CBETOANOAbI NEPUOANYECKN CUHXPOHHO OTKAtoYatoTca 1 nam 2 pasa

B 3aBUCMMOCTM OT Homepa meHto 111 nnu M2 (npumep - puc.9, a).
Howmep ycrtasku [12-13

ner
. uKPn
8+4+1=13 X 8(/,;;13KP
4(_)OTK A4+2+1=7
20rot

1@ ow

MuraHue x2
a) Homep yctaBku M12-13 6) 3HayeHue ycTaBKn =7

PucyHOK 9 - Mpumep MHONKALUMU B PEXMME NPOrPaMMUPOBaHUA
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1.11 PeXxum nHaukauum napamertpos (meHtio M1, M2, M3)

1.11.1 NapameTpbl paboTbl AOCTYNHbI ANA MHAUKALMK B Tpex MeHio M1, M2 v M3, Kaxkpoe 13 KOTopbIX
copepKuT 8o 15 napameTpoB. MOAHbIM CNMCOK NapameTpoB NnpuseaeH B [MpuaoxeHuu B.

1.11.2 Kaxkapl napameTp COCTOUT M3 3-X AECATUYHbIX pa3paaos, 06pasya TpexaHayHoe uncno 0..999 nam
yeTblpexaHayHoe umcno 0..15 9 9 (cTapwunit paspsaa moxeT 6biTb oT 0 go 15). Mpu Bxoae B NapameTp no

KHOMKe @ oTobparkaeTtca ctapwmint paspsg (PA3PAL 1 8 agnanasoHe 0..15), BO Bpems HaxKaTua U yaepKu-
BaHMA KHOMKMK @ - cpegHui paspsag (PA3PAL 2 B ananasoHe 0..9), BO Bpems HaxKaTus U yaepKusaHma

KHOMKMN @ -Mnagwunii paspag (PA3PAL 3 B guanasoHe 0..9).
1.11.3 O6ob6uweHHas cxema pexuma MHAMKALMW napameTpoB npuBeaeHa Ha puc.10. O6o3HayeHMe Ha
cxeme M* cootseTtctByeT M1, M2 nnn M3, B 3aBUCMMOCTM OT BbIOPAHHOIO MEHHO.

MNpumep nHgMKauum napamerpa M1-01 (ToK anekTpogsurartens), 3HaueHue 4.63A, Kotopoe pa3bu-
BaeTcA Ha pa3pagbl 4, 6 u 3:

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

e KHonkoMm @ BbIOpPaTb HOMep napameTpa 01;

e HaxaTtb @ ans sxona 8 M1-01 (ceetoauogs MNP 3aropuTcs KpacHbIm);
o OtobparkaeTcs 3HayeHUe cTapero paspasga 4 (ana napameTpa M1-01 B cooTBeTCTBUM € [MpunorkeHnem B
CTaplwmm pa3pagom asaaTca eamHuubl 0..15, T.e. 3HaueHue 4 ana npumepa 4.63A)

e YT06bl NOCMOTPETH CPEAHUI PaspaAa (UNC0 6 ) HYKHO HaXKaTb U YAEPKUBATb KHOMKY (nocne otnycka-
HMA KHOMKKW CHOBa oTobparkaeTca CcTaplumii paspaa).

e  YT10b6bl MOCMOTPETL MAAALWNIK Pa3pAs, (UMCN0 3) HYXKHO HaXKaTb U YAEPIKMBATb KHOMKY @ (nocne otnycka-
HWA KHOMKW CHOBa OTOBpaKkaeTca cTaplumii pas3paa);

e BblliTM U3 NapameTpa B meHto M1 Ha)KaB KHOMKY @ (cBeToguopn MPIr ctaHeT MopraTb 3e/1EHLIM LLBETOM)
e  BbliiTV U3 MeHio M1 B pabouunii pexnm, AN 3TOro KHOMKamM @ nnu @ nepenTn K napameTpy O (Touka

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

@ x2 ana menio M1

@ s M NAPAMETP M *-01.P3
@) x2 s mewo M3 MIAQWAA PASPSL | .
»| HAYANIO MEHIO M *-00 ner @ “kp”
«— NAPAMETP M *-01.P2 !
© [rre “3'f”" CPE[IHW/ PA3PSI/] ‘@ @
RO e ®

HOMEP MAPAMETPA M *-01 @ MAPAMETP M *-01.P1 [
Y > | CTAPLUUNA PA3PAL | p)
PABOUYMNA |[€— )
PEXUM g %0c ner @ “3en” < @ ner @ “kp”

ner Q) @% ‘@

NAPAMETP M *-15.P3
MIALLNA PA3PSIT | .
ner @ «kp» 3

I'IAPAMETPVM *15.P2 L:
CPE[JHUN PA3PAL \ s @

ol ja 0 el (Y

HOMEP NAPAMETPA M *-15) @ ,.| MAPAMETP M *-15.P1 ;oo
" |CTAPLUUN PA3PSIQ ,,

ner @ «3en” [ @ ner @ «kp»

PucyHok 10 —Cxema paboTbl pexknuma MHAMKALMN NapaMeTpoB

4—
?40c
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1.11.4 B pexume uHauKauum napameTtpos csetoamoabl 3KP(8), OTK(4), FOT(2), OLU(1) oTobpakatoT B
ABOUYHO-AecATUYHOM dopmaTte Homep napameTpa (ecnum MPl 3eneHbld) MU 3HAYEHWe paspsaa 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 NEPUOLMNYECKM CUHXPOHHO OTKAtoYatoTca oT 1 Ao
3 pa3 B 3aBUCMMOCTM OT HOMepa MeHto M1.. M3.

1.11.5 Ons obo3HayeHua apobHbIx pa3pagos P2 nam (u) P3 nocne 3anATon, MHAMKaALMA 3TUX Pas3paLoB
COMPOBOXAAETCA YepPeayLWMMCA KPaCHO-3en1eHbIM LBeTOM cBeTogmoza MNPl BMecTo KpaCHOro.

1.12 PeXXnmbl TeCTUpPOBaHUA 31eKTpoaBuratTens

1.12.1 B nycKkatene npegycMOTPEHO 2 BapMaHTa peXkMma TeCTUPOBaHUA 3NEKTPOABUTATENS: PEXKUM TECTO-
BOrO BK/ItOYEHUA U pexkum ATB (aBTOMaTMYECKOro NOBTOPHOTO BKAOYEHMSA).
1.12.2 PeXXMM TeCTOBOrO BKAHOYEHUA AOCTYNEH ANA BKAOYEHUA NPU 3HaYeHUn ycTaBku M2-12=0 (3aBoa-

CKanA HACTPOMKA) U MOXKET ObITb BK/IOYEH NO OAHOBPEMEHHOMY HAXKaTUIO KHOMOK @ n @ (pnc.11). No-
cle 3TOro HaxkaTnem @ nnm @ OCYLLECTBNAETCA BKAKOYEHWE INEKTpoABUraTeNna B HanpasaeHuu «3a-

KpbITb» UK «OTKPbITb», KHOMKOM @ OTKNIOYEHME PEXUMA.

PABOTA 31
3AKPbITUE
ner
] PEXVM -
PABOYUN TECTOBOIO | yiepyKAHME @ 2|8 3kp
12-12=0
ner ner 2rot
O - o 1 ow
. ) A )
2| 8( ) 3KP @ @ 2|8()3kp
4( ) 0oTK PABOTA 3
4(_)OTK < q" yﬂ,EPH‘(AHME@ OTKan'Mg
2yrort @Wm g 40c 2@ror ner
1) ow 100w \ O
T X8 )3KP
4()oTK
2(yror
1 ow

PucyHok 11 - Cxema paboTbl peknuma TeCTOBOro BKAoUYeHuA (ycTaBka M12-12=0)

1.12.3 MMpu BKAOYEHMM TECTOBOTO PeEXMUMA ynpasaeHne I/, oT AUCKPETHbIX CUTHAN0B BioKMpyeTca.
1.12.4 PeXKnM TECTOBOrO BKAOYEHUA MOMKET ObITb MCNONb30BAH MNPU MYCKO-HaNa4o4YHbIX paboTax u npwu
3KCnyaTaumMn ANA OLEHKM HArpysku anektpoasuratena. flocne BKAOYEHUWU INEKTpPOABUraTensa Ha He-
CKO/NIbKO CeKyHA, B meHo M1 ([MpunoxceHue B) coxpaHsaeTca AeTanbHaa MHPoOpMaumnsa o paboTe aNeKTpo-
ABuratensa npu nocaegHem BKAOYEHUN.

OCTOPOXHO! NMpu Hannuun orpaHMuuTenen xoaa MexaHusma (KoHueBbIX BblKnroYyaTenen), nyc-
KaTernb MOXEeT OTKNI4YaTbCA MO CUrHanam KOHLEBbIX BbIKMOYaTernien TONbKO NMpU AUCKPETHOM
ynpasneHuu (puc.4), npy TeCTOBOM BKIMIOYEHUM C KHOMOK COCTOSIHWE KOHLEBbIX BbIKntoyaTernen
He KOHTPONIMPYETCA M BO3MOXEH BbIX0O[ MeXaHM3Ma 3a npeaernbl orpaHuyuTenen xoaa.

Ver. 1.20b BM[K.648600.011-01 PO Poccus, r. BopoHex
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1.12.5 BMecTo perKnma TeCTOBOro BKAOYEHMA B MEHIO YCTaBOK MOXET ObITb BK/oYeH pexkum AlB (aBTo-

MaTMYeCKOro NOBTOPHOro BKAtoUYeHMA) (ycTtaBku M12-12...1M2..14, MpunoxceHue b) c 3aaaHHON ANNTENIbHO-
CTbto PaboTbl, YaCTOTOM BKAKOYEHUIN N NPOAONKUTENBHOCTLIO BKIOYEHUA A1A NPOBEPKU NycKaTenel B na-

b6opaTopHbIX ycnosuax (puc. 12).

PABOTA 3[4
3AKPbITUE
ner
PABEOYUA SEXM
PEXUM ADB 5180 3kp
n2-12>0 -
ner ner AMNB 4( ) 0TK
O O . 2(rot
2| 8( )3KP @ * @ )Z 8 (] 3kpP e 10 ow
o < 2o PABOTA 31
rot
2@ror @ 2 Q AMNB OTKPbITUE
10 1()ow Pr
Cow -
McTeyeHune \f’/_\\
BpemeHu M2-12 2|8 (_)3KP
4()oTK
OKOHYAHUE O
AMNB 2@rot
@ npr 10 )ow
1)
> |8()3KP
4()0TK
2(yrot
1()ow

PucyHok 12 - Cxema paboTbl pexmma aBTOMATUHYECKOro MOBTOPHOIO BKAOYEHUA (ycTaBKa 12-12>0)

Poccus, r. BopoHex
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1.13 aAlWUTHOE OTKAOYEeHUEe U ANArHOCTUKA

Pairon Energy

info@pairon.tech

1.13.1 Ona KoppeKTHoM paboTbl GYHKUMIA INEKTPOHHOM 3alMTbl 31eKTpoasuratens Heobxogmma
HaCTpOMKa HOMMHANbHOIO TOKa aneKTpoasuratens. HommMHanbHbI TOK HacTpamBaeTca B AnanasoHe 0.1A
0o 4.9A (ana MCT-320P, MCT-420P) unu oo 9.9A (ans MCT-321P, MCT-421P). Cnocob 6bICTpOM HaCTPOMKM

yKasaH B pasgene 1.9.

1.13.2 SneKTpOoHHbIe 3aWmnTbl cpabaTbiBaloT BO BpemMs paboTbl, NPW 3TOM CHUMAETCS HanpsaKeHue c 3/,
BKAtOYaeTcs ceetoanon OLU, oamH 3 ceetoamonos IFOT, 3KP nnn OTK 4icno-MmnynbCHOM MHAMKauuen
oTobpa)KaeT Kog aBapuK, a TaKXKe 3aMblKalTCA KOHTAKT pene ¢ ¢yHKumen «Asapua» (B 3aBOACKOM
HacTpoMKe KOHTaKT «CpK»-«AK»).
1.13.3 Koabl n 0603Ha4YeHNsA HemcnpaBHOCTEN NpuBeaeHbl B Tabanue 5.

Tabauya 5 - Kodel u 0603HaveHuUA HeucnpasHocmeli

Koa
3aLWLMnThI

Yncno-mm-
NyAbCHAA UH-
Ankaums +

¥ ow

0O603HaueHne HEUCNpPaBHOCTU

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

OCHOBHbIE 3ALLUTDI

ABapwus cpabaTtbiBaeT npu obpbiBe NtoboM U3 BXoAHbIX ¢pas

ror**x 1 HEMCI'IpaBHOCTb BXO4HOro M Ha1M4YnNn KoMaHAbl 3anycKa.
Al HanpaxeHus (0bpbiB dasbl cetu, Ecnn ob6pbiB dasbl nponcxoant 6e3 KomaHapbl 3anycKka, To
HecummeTpuA) BblZaeTcs npeaynpexkaeHue (ceetoanon roT {*x 1wncur-
Han pene «FOTOBHOCTb» OTK/OYaeTcA).
B 3aBOACKOM HacTpolKe 3allMTa OTKAOYEHa, AeACTBYeT
A2 I'OT&JFx 2 |OwwnbKa yepegoBaHua ¢as bYHKLMA aBTOKOppEKUnn ¢as.
Hactpowka: M1-13.
B 3aBOoACKOM HacTpoiKe TOoK 3awmTbl 110% IHom, Knacc 3a-
A3 ror {rx 3 DNeKTPOHHAA Tenn0BanA 3awmTa |LWKIThbI 5vceK (Bpema oTkntoueHMn 600% TOKa 3aLLUTbI).
o4 Hactpouka: M1-11, Ni1-12
UHaukauua: M1-09
Ad I'OTfrx 4 |MaKcumanbHO-TOKOBaA 3awnTa pesbiuenme ycrasku Hom 8 10 pas.
MHAMKaUMA MaKcumanbHOro Toka: M1-04
O6pbIB da3 KOHTPOMPYETCA NPU NoAaYe KOMAHA U BO
AS I'OT{rx 5 |06pbie basbl Ha BbIXOE Bpemsa paboTbl. 06s3aTeNbHA KOPPEKTHAA HAaCTPOMKA
YCTaBKM HOMWHANbHOTO 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 (npoboli cunosoro |Tens. B cnyyae npobos cMaoBOro Katoya 3To AOMKHO Npu-
KNHOYa UM 3aMblKaHKe 06- BECTM K OTK/IOYEHMIO aBTOMATMYECKOTO BbIK/lOYaTeNA.
MOTKM 3/[], Ha Kopnyc). HeobxoaMmo cBA3aTbCA C MPOU3BOAUTENEM.
A8 ror &fo 8 |Owwunbka npoueccopa Heobxogmmo cBA3aTbCA C NPoU3BOAUTENEM

3ALLNTDbI NO NEPErPY3KE

3KP wnn OTK

3aBOACKas HACTPOMKa: aBapusA NPU NPEBbILEHUN TOKA

b1 {Kx 1 MpeBbiweHo Bpema 3anycka 3/, |> 200% IHom yepe3 1 cek ¢ Havana nycka.
HacTtpowka: I11-06, MN1-07, N1-09.
3KP wnv OTK 3aBoACKan HACTPOMKA: aBapusA NpPuM NPEBbILEHNM TOKa
2 {k—x 5 Meperpyska no Toky npu paoTe > ZOO%JHOM B TeyeHue 1 ceKk BO Bpems paboTbl.
Hactpowuka: 11-06, 1-07, 1-10.
MHanKauua Toka: M1-01, M1-02
3KP vnnn OTK n 3aBO/CKanA HACTPOMKa: 3aLiMTa OTKAOYEHa.
53 Wy 3 eperpg’ 3K@ NO AKTUBHOMY TORY | yactpoiika: 11-06, 111-08, M1-10.
npu pabore MHAMKauuA akTUBHOTO ToKa: M1-03
Ver. 1.20b BM[K.648600.011-01 P3 Poccus, r. BopoHex
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1.13.4 AnAa curHanusaumm o HEMCNPaABHOCTU MOTYT BbITb MCNONb30BaHbl pene «FK» n «AK». Pene «IK» B

3aBO/ICKOM HacTpoike nmeeT PpyHKLUUIO «TOTOBHOCTb» U BK/IIOYEHO NPM UCMPABHOCTU BCex pa3 HanpsarKe-
HMA Ha NycKaTese U OTCYTCTBMW CUrHana aBapun. Pene «AK» B 3aBOACKOM HAaCcTPOMKe MMeeT QYHKLUIO
«ABapua» 1 BKIOYaeTca Npu cpabaTtbiBaHMM aBapum. 1A KOHTPOA MCMPABHOCTM TaKKe MOXKeT bbITb mc-
nonb3oBaHa ¢yHKUMA pene «PaboTa», KOTOpaa MoOXKeT bbiTb NepeHasHayeHa Ha pene «K» nan «AK»
(ycTaBku I11-14, M1-15, 3Ha4yeHue [3]), B 3TOM C/ly4ae KOHTPOb MCNPABHOCTU MOXKHO BECTU NO CPAaBHEHMUIO
curHanos pene «Pabota» 1 NnogaBaeMbix CUTHAI0B YNPaBAeHUA A5 KOHTPOAA BCeX GaKTOPOB HEMCNpaB-
HOCTW, BKAtOYaA 06pbIB Lenen ynpasaeHua. [Ina cUrHannsaumm 3alnTbl N0 Neperpyske MoxeT b6biTb Uc-
Noab30BaH CUrHan pene «OTKAKOYEHUe No neperpy3ke I » (yctasku MM11-14, 11-15, 3HayeHue [8]).

1.13.5 CHbpoc aBapunm OCyLLECTBAAETCA KPAaTKOBPEMEHHbBIM HaXKaTUEM KHOMKM @Ha NIMUEBOM NaHenu nyc-
Katena. Npu cpabaTtbiBaHUM aBapum A3 (31eKTPOHHaA Tennosas 3awwmTta /1), cbpoc broKupyeTcsa Ha Bpems,
HeobxoaMmoe Ana «OCTbiBaHUA» TensoBon mogenun 3, (1-2 muHyTbl). Mpu nonbiTKe cbpoca cHATUEM
HaNPAXKeHUsA YPOBEHb TEMJ/IOBOM 3aWMTbl coxpaHseTcs B MM3Y.

1.13.6 OMCTaHUMOHHbIN cOpoC MOKeT BbiTb BbINONHEH O4HOBPEMEHHON NOAAYeN CUTHANOB «3aKpPbITb» U
«OTKpbITb» (COPOC NPOUCXOAUT B MOMEHT CHATUA ABYX CUTHANOB).

1.13.7 ABTOMaTMYECKUIA COPOC aBapuUM MOXKET BbiTb HAaCTPOEH pPasAeNbHO ANA OCHOBHbIX aBapuit (Koapl
A1, A3, A5 A6, A8) 1 aBapuii no neperpyske (koabl b1..63) B meHto ycTaBoK (/12-01...112-04). Ons coxpaHe-
HUA cUrHana pene «Asapua» nocne aBTocbpoca, MOXKeT bbITb CNONb30BaHa PyHKUMA pene «ABapua+as-
Toc6poc» (M1-14, IM1-15). OTKNOYEHUE CUrHana «ABapua+aBTOCOPOC» NPOU3ONAET TONbKO HaxKaTuem

KHOMKM @Ha NIMLLEBOM NaHeNu nycKaTens.

1.13.8 B aHeproHesaBucnumon namsatn nyckatensa (MM3Y) coxpaHsatoTca Koabl 3 NocieaHUX aBapuin ¢ UH-
dbopmaumern 0 COCTOAHMM B MOMEHT OTKItOYEHUA. NIPOCMOTP UCTOPUM aBapUi OCYLLECTBAAETCA B MEHIO
nHAnKaunu M3 (MpunoxceHue B).

1.13.9 Mpwu cpabaTbiBaHMM OAHOTMMHbBIX aBaPUIN NOAPAS YaLle OAHOro pasa B Yac, coxpaHaeTca MHGopma-

UMs 0 NoCNeAHeN aBapuK, a TakKe KON-BO OAHOTUMHbIX aBapuit 3a Yac. OTobparkaeTcs Npu HaxKaTum @
BO BPEMSA MHAUKALMWN aBapuUn.
1.13.10 [Ons HEKOTOPbIX TUMOB aBapPUIi COXPAHAETCA AONONHUTEIbHAA MHPOpMaUms - cybkoa aBapum (Tab-

nmua 6). OTobparkaeTca Npu HaxKaTum @ BO BpeMsA MHAMKaALUM aBapuun.
1.13.11 Mpu AUCTAHUMOHHOM UK aBTOMATUYECKOM cbpoce aBapun ceetoano OLL ocTaeTca muraTb Ko-
POTKMMU PeSKMMU MMMYNAbCAMKN, CUTHANM3NPYA o0 cbpoce aBapum 6e3 aHanAn3a NpUYNHbL. PekomeHayeTcs

NMPOCMOTP UCTOPUM aBapuin B meHto M3. Copoc CUrHanmn3aumm KHOMKoOM .

Tabauya 6 - CybkoOobl HeucnpasHocmell

Koa Kopa HencnpaBHOCTHK o @
3aLLMTbI CybKoabl HemcnpaBHOCTEM (MHAMKaALMA NPU HaxKaTUK ).
1=06pbIB pasbl A,
Al HencnpaBHOCTb BXO4HOIO Hanpaxe- 2=06pbIB Ppasbl B,
HUA (06pbIB Pasbl, HECUMMETPUS) 3=06pbiB Ppasbl C,

7=HecummeTpua ¢as

O=aBapusa Npu OCTaHOBE,

1=aBapusa Npu 3aKpbITUMK,

A4 MaKcrMManbHO-TOKOBAs 3aluTa 2=aBapua Npu OTKPbITUNK,

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

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

A8 HeuncnpasHOCTb Npoueccopa

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

61..63 | lNpeBbiweHO Bpema 3anycka 3/
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1.13.12 JneKkTpoHHan Tennosas 3awmTa I/, (Koa 3awmTbl A3) paccuMTbIBAET TENIOBOE COCTOAHUE 3/1eK-

TPOABUraTeNAa NO KBagpaTUYHOMY 3HAYEHMUIO TOKA, SKBMBAJIEHTHOMY YPOBHIO 3/1EKTPUYECKMX NOTEpPb B
aneKkTpogsuratene. 3almTa yYnTbIBAET NPOLECChl HAarpeBa M OCTbIBAHMA NPU NYCKE, TOPMOXKEHUM U OCTa-
HOBKe M N03BOAAET 3alWMTUTb D[] OT Nneperpesa Npy NOBTOPHO-KPATKOBPEMEHHbIX Pernmax paboTbl. Knacc
3awmThl (MM1-12) onpeagenset Tennosy MHepuuto 3 M COOTBETCTBYET BPEMEHW OTKAKYEHUS TOKa
600%*M1-11 13 «XONO4HOrO» COCTOAHUA SNEKTPOHHOM TENN0BON Moaenn. MHAMKaLMA yPOBHA «Harpesa»
3NEeKTPOHHOM TENN0BOM Mogenn otobpaxkaeTca B napameTtpe M1-09 ([MpunoxceHue B )

[OnAa cTaHgapTHBIX aCMHXPOHHBIX 3/1EKTPOABUIaTENEN, PACCUHMUTAHHBIX HA NPOAOIKUTENBHOCTb BKAKOYE-
HuA MNB 100% TOK 3aLWMTbl HACTPOEH Ha 3HavyeHMe 110% oT HOMWHANbHOrO TOKa (ycTaBka IM11-11). AnAa anek-
TPONPUBOAOB CO CNeumasbHbIMU INEKTPOLABUIATENAMM, PACCYMTAHHBIMW HA OFPAHUYEHHYIO NPOALOIKMI-
TeNbHOCTb BKAOYeHUA (Hanpumep, ACOP B mexaHu3amax Tvna M30), ToK 3awmTbl M11-11 pekomeHayeTca
yCTaHaB/AMBATb Ha YPOBHE CpeAHEeKBaAPaTUYHOIO TOKA 3a LIMKA PaboTbl, KOTOPbLIN PACCYMUTLIBAETCA B 3aBU-
CMMOCTM OT NPOLO/IKUTENbHOCTM BKAtoYeHUA MB no dopmyne HuxKe. Hanpumep, npu MNB=25% cpegHe-
KBa4paTU4YHbIN TOK cocTaBUT 50% OT HOMMHANBHOrO TOKa. [laHHaA 3aWwMTa MOXET 3aWUTUTb ABUraTENDb OT
neperpesa B C/ly4ae npesbileHNA NPOAO/IHKUTENBHOCTU BKIOYEHMA.

[1B%
100%

CpenHekBaZpaTU4YHbIM TOK = HOMUHA/NIBHBIN TOK X

1.14 KoHTpoOAnb HarpysKu anekTpoasurarens

1.14.1 Ona 3o PeKTUBHOIrO KOHTPOAS HAarpy3KM aCMHXPOHHbIX 31 B nyckaTenax npeaycmoTpeHa GpyHKumA
M3MepeHMA AKTMBHOTO TOKA 3NeKTPOABUraTena, PaBHOro NPOU3BEAEHUI0 MNOAHOro TOoKa Ha (Cos @
Harpysku. [laHHaa pyHKLMA No3BonseT 6onee TOYHO onpenenaTb Harpy3Ky Ha Basly aCUHXPOHHbIX 3/1EKTPO-
ABuratenei Maaom MOLHOCTU.

1.14.2 WNHAMKauMAa 3HAYEHWA QAKTMBHOIO TOKa - napametp MI1-03 otobpaxkaerca B % OT IHOM,
cm. lMpunoxceHue B. HomnHanbHoe 3HaYyeHMe aKTUBHOro Toka M1-03 npy HOMMHANBLHOM TOKe COOTBET-
cteyet 100% X Cos ¢ (HOM) u B cpeaHem coctaBnset 60-80% oT IHOM.

1.14.3 OTpuuaTenbHble 3HAaYEeHUA aKTUBHOIO TOKa MOTYT BO3HWKaTb NMPU peKynepaTtuBHOMN Harpyske 3/,
(Harpy3Ka HanpaBneHa Ha yBennyeHune ckopoctu 3/). OTpuuaTtenbHble 3Ha4YeHMA oTobparkatoTcA Kak 3Ha-
yeHua >800% (Hanpumep -25% oTobparkaeTca Kak 825%).

1.14.4 MapameTp aKTMBHOIO TOKA MOXKET UCN0/1b30BaTbCA AN 6onee TOYHOM 3aLMTbl OT Neperpyskn (Koa
B3), a TakKe Ana GyHKUMM CUrHana neperpyskm nanm GyHKUMM Aoxuma 3agsukek (n.1.16, 1.17). B 3asoa-
CKOM HACTPOMKe KOHTPO/Ib aKTUBHOIO TOKA A/1A 3aLLMTbl MW CUTHANN3aLMKN OTKAoYeH (ycTaBku I11-08, I12-
06).

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

1.15 DYHKLUMA OCTAaHOBKU 3N1€KTPOABUraTeNa No neperpyske

1.15.1 ®yHKuMK 3awmTbl oT neperpyskun (61...63) moryT 6bITb MCNONB30BaAHbI ANA OTKAOYEHUA 3NEKTPO-
Auratena 6e3 cpabaTbiBaHWA aBapun (yctaBka I11-06). NoBTOpHOE BKAOYEHUE MOXKET ObITb pa3peLleHo
NOBTOPHOM Nogayen CMrHana ToNbKo B MPOTUBONONAOXKHOM, 160 B Ntobom HanpasneHuu. CurHan ob ot-
KJHOYEHUN NO Meperpy3Ke MOXKeT 6biTb Ha3HaveH Ha pene «K» nnn «AK» (yctasku M11-14, M1-15, 3Have-
Hue [8]).

1.16 CurHanmsauma o NpeBbllLeHNN Harpy3Ku

1.16.1 Onsa AMArHOCTUKM Harpy3Kn acCMHXPOHHOTro 3/1 MoXKeT 6biTb HACTPOEH CUrHAN NeperpysKku (ycTaBku
M2-05...112-08), KOTOpbIA MOXKET bbITb Ha3zHayeH Ha pene «FK» nnu «AK» (M1-14, N1-15, 3HayeHue [6]).
CurHan cpabaTbiBaeT NpuM NpPeBbllLEeHUM 3a4aHHbIX YCTaBOK NOJIHOMO UKW aKTUBHOTO TOKa (Kakas cpaboTaet
paHbLUe).
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1.17 YHKLUMA A0XKMUMA 3a4BUNKKU NO TOKY

1.17.1 HacTpowKa ToKa l12-05, 12-06, Tak¥e UCnonb3yeTcs AN CUTHaNa «pene TOKOBOTro A0XKMMa», KOTo-
PbI BKAKOYaeTCs npu paboTe I/, Ha 3aKpbITUE W OTKAOYAETCA NPU NPEBbILEHUM NOJHOTO UM aKTUBHOTO
TOKa ycTaBoK [12-05, M12-06. CurHan aonxeH 6biTb HazHayYeH Ha pene «FK» nnn «AK» (M1-14, M1-15, 3Ha-
yeHue [7]). JaHHbIN CUTHAN Yepes3 NPOMEXKYTOYHOE pesie MOXKET ObiTb BKAOYEH NapannesibHO KOHLEBOMY
BbIKNOYATENIO 3aKPbITUA (Npumep Ha puc. 13).

BHUMAHMUE: DyHKUMA O0XKMMA HE MOMKET OblTb MCNO/b30BaHA C CUHXPOHHbIMW 3/1EKTPOABUraTENAMU
Tmna ACTP.

X1 X2
QF1 [« Lens Lenb | OneKTponpueog
A— 1| A A1 [
~3x3808 B— 2 B B1 i @
C— 3|1 C C1
X3
Lenb > | KB3
3kp | 1 : /I'_‘
s Ok | 2 L/ K11
) TRE oAl — :[ KBO
U24] 4 —Ho< —]
—/ -
015
X4 KoHTponnep
Uens [ >
MN1-14=7 CpK | 1 [ |—— 3AKPBITUE
n1-15=0 [ 1% |2 — "~—oTkpPbiTVE
L~ AK |3 K1
MCT-32xP i |27 n
|| g;zK ABapud

G1 - NCTOYHUK NUTaHNa 24B

PucyHok 13 - NMpumep cxembl NOAKNOYEHUA C PYHKUMEN A0XKMMA 334BUKKN

1.18 MpepBaputTenbHaa cMrHannsauma o neperpese

1.18.1 [Ona paHHeN ANArHOCTUKM Neperpesa nyckatena uam 3 moxket bbiTb HACTPOEH CUrHAN NpeaBapu-
Te/NIbHOro Nneperpesa, KOTOPbIM MOXKET bbiTb Ha3HayeH Ha pene «TK» unu «AK» (M1-14, MN1-15, 3HayeHue
[9]). CurHan cpabatbiBaeT npu gocTukeHnn 90% oT noporos cpabaTbiBaHMA 3aWMT A3 1 A6.
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1.19 MapKupoBKa 1 nijombuposaHue

1.19.1 MapKnpoBKa nyckaTens NnpomM3BOAUTCA Ha NepeaHeln NaHenn n 60KOBOM WKbOMUKE.
Ha nepeaHei naHenn HaHeCeHO HaMMeHOBaHMeE NycKkaTena n 0603HavYeHUA KNeMm.
Ha 6okoBOM WNNbAVKE HAHECEHbI Cneaytolwme AaHHble:
- 3aBOACKOM HOMep
- HOMWUHANbHOE HanpAXeHWe NUTAaHMA U YacToTa
- HOMWHA/IbHbIN TOK NyCKaTens
- Hagnucb «CaenaHo B Poccmm»
- rof, U3rotoBneHuUa
- PYHKLMOHANbHAA CXeMa.
1.19.2 Ha KnemmHbIX KONoAKax HaHECEHbI HaK/IEMKM C 0603HAUYEHUAMMN KNEMM.
1.19.3 Ha Kopnyce nyckatena paaom C BAHTOM 3a3eMIeHUA UMeeTCA 3HaK 3a3eM/IeHUA.
1.19.4 NMnombupoBaHMe NycKaTens OCyLL,EeCTBAAETCA C MOMOLLbIO HAK/IEMKN C KOHTPONEM BCKPbITUA.

1.20 YnaKoBKa

1.20.1 MycKaTenb BO B/Aro3allUTHON YNaKOBKe YK/1aAbiBAeTCA B KOPOOKY M3 rodppnpOoBaHHOrO KapTOHa,
cBobogHOE NPOCTPAHCTBO MeXKAY MyCcKaTeNem U CTEHKAMM KOPOOKM 3aN0NHAETCA KapTOHOM.
1.20.2 B KopobKy € nyckaTesem BK/aAblBaeTca Nacnopr.
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2 UCNOJ1Ib3OBAHUE NO HASHAYEHUIO

2.1 JKcnayaTauMoHHbIe OrpaHuYeHus

2.1.1 He pgonyckaetTca WCNonb3oBaTb MNyCcKaTe/lb B YC/AOBUAX, OTAMYAOWMUXCS OT YC/NOBUIMA B
Tabnuue 1.

2.1.2 Ecnv no ycnoBMAM 3KCMIyaTaUUM BO3MOXKHbI KOPOTKME 3aMblKaHUA Lenen, NOAKAIOYEHHbIX K Bbl-
Xo4y nyckartens, To HeobxoAMMO NOJABATb HANPAXKEHME HA CeTeBble KNEMMbI NyCKATeNs Yepes peKoMeH-
Alyemble NiaBKkue npeaoxpaHutenu (tabavua 7).

2.1.3 BmecTo npegoxpaHuTeneit AONyCcKaeTca UCNOAb30BaHNE WHAMBUAYANbHbIX aBTOMATUYECKMX Bbl-
KAtoyaTenel ¢ ycTaBKo TOKa MIHOBEHHOro pacuenuTtens He 6osnee 150 A, Knaccom TOKoorpaHmMyeHusa 3 u
OTK/IloYatoLWe cnocobHOCTLIO He HUKe 6 KA. B Tabnue 8 npuBeaeHbl peKoMeHayeMble NapameTpbl aBTo-
MaTUYECKUX BblKAKOYaTeNnen.

2.1.4 T[lpu 3Ha4YeHMM oXuMaaemoro Toka K3 B mecTte ycTaHOBKM nyckatens 6onee 350A 3awwmra noaynpo-
BOAHWKOBbIX KAtOYElM OT BbixoZa M3 cTpos npun K3 obecneumnsaeTcs TONbKO NPU UCMO/Ib30BAHUM PEKOMEH-
AyeMbIX NpefoxpaHuTenen.

Tabauya 7 — PekomeHOyemoble npedoxpaHumenu

HoMWHaNbHbIN PekomeHayemble PekomeHayemble npeaoxpaHuTenu (LMAnH-

TOK ABurartens napameTpbl Apuyeckan nnaBKasa BCTaBKa)
npegoxpaHuTenein

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

HbI: 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 [epKaTenb-pasbegmHUTENb TPEXNONKOC-

MCT-321P) HbIli: C10-SLS/32/3

MNpumeyaHne — PeKomeHayembie NponsBoauTenu npegoxpanurtenen: Eaton (Moeller),

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

TG5I'IUL{G 8- PeKOMEHC)yEMble asemomamu4ecKkue 8blKsarn4Yamenu

HomuHanb-
Hol/ p AB p AB
TOK ABUra- eKoMeHayemble NapameTpbl eKomeHayemble
Tens
MogaynbHbii AB, 6 A Tun xap-ku C, iC60H, ic60N (Schneider Electric),
KNnacc TOKoorpaHuyeHma 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 TOKoOorpaHmnyeHma 3 5SX4 (Siemens)
(ToneKo ABTOMaAT 3aLLUTbI ABUraTeNs GV2L, GV2P, GV2ME
MCT-321P) 9-13 A (Schneider Electric)
3RV10 (Siemens)

2.1.5 He pgonyckaeTtca MCNONb30BaHME NyCKaTeNA B MOMELLEHUAX C HAIMYMeM TOKOMNPOBOAALLEN MNblan
6e3 [ONONHUTENbHBIX Mep MO 3aluTe NycKaTena oT ee NPOHUKHOBEHUA BHYTPb 060N0YKM M Ha BHELWIHMKE
KNeMMHble coeguHeHuUA..

2.1.6 [pu npoBepKe CONPOTUBAEHNA U30AALNM BHELIHUX Lenei HeobXoaAMMO OTKAOUYMTL MX OT MyCKa-
Tens.
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2.2 MoparotoBKa nycKaTtens K MCNo/ib30BaHUIO

2.2.1 PacnakoBaTb nyckaTenb. [pon3BECTM ero BHELWHNN OCMOTP, 0b6palas BHMMAHWE HA OTCYTCTBUME
MeXaHMYECKMX NOBPEXAEHNN KOPNYCa U KNEMHUKOB.

2.2.2 Tpu HAIMYMU MEXaHMUYECKUX NOBPEXAEHNIN KOpnyca (CKONOB, TPELWNH, 1 Apyrux AedeKToB) NycKa-
Te/Nb CneAyeT cuMTaTb HEUCNPaBHbIM. [lanbHelwen NPoBEepPKE N BKAOYEHUIO B CETb TAKOW MycKaTeNb He
NoOANEXUT.

2.2.3 Tpu BHECEHMM NyCKaTeNa C MOpPO3a B TeN/I0e NOMELLEHNE OCTaBUTb NyCKaTelb B 3aBOACKON yna-
KOBKe B nomeLeHnmn Ha 8-10 yacoB anA Toro, 4Tobbl NycKaTenb NOCTENEHHO NPUHAN TEMMNEPATYPY OKPY»Ka-
toLero Bo3ayxa.

2.2.4 [nanyckatenein c onymert USB-nopTa, npu nepBom noakatoveHnn 610Ka K MK npu Hanmunm nHtep-
HeTa VCP apaliBep AO/IKEH YCTaHOBUTLCS aBTOMaTU4YeCKU. [pu OTCYTCTBUM MHTEPHETA ApaliBep MOXKHO
cKayaTb no ccbiike http://www.ftdichip.com/VCP.htm. Mporpamma MST_Loader gocTynHa no ccbinke
http://bitek-e.ru/assets/files/MST Loader.zip.

2.3 Ucnonb3oBaHue nyckartensa

2.3.1 3akpenuTte nyckaTesb Ha BEPTUKA/IbHOM NOBEPXHOCTU.

2.3.2 TNoacoeanHUTe 3a3eMNAOWMNA NPOBOAHUK K BONTY 3a3eMNEHUA Ha Kopnyce nyckaTtens.

2.3.3 Ybeautecb B OTCYTCTBUM HAMNPAXKEHUA B NUTAIOLLEN CETU M LLENAX YNPaBAEHMUA.

2.3.4 TlogcoeanHuTe nyckaTenb K CeTU M ABuratento B COOTBETCTBUM C pasgenom 1.6. NogcoeanHute
uenu ynpasnenua. Llenn ynpaBaeHua AoNKHbI NPOKNAAbIBAaTbCA OTAENbHO OT CUIOBbIX LEeNe.

2.3.5 TopgaliTe Hanps»KeHMe Ha nycKaTenb U ybeguTtech B GyHKLMOHMPOBAHUK NycKkaTena (paboTta ceeTo-
avopaa ror).

2.3.6 BbINOAHUTb BbICTPYIO HACTPOMKY HOMMUHANBHOTO TOKA 3/IEKTPOABMUIATENSA B COOTBETCTBMMU C pa3se-
nom 1.9,

2.3.7 YbepguTecb, 4TO ABUraTe/Ib BPALLAETCA B KNPAMOM» U B «0BpaTHOM» HanpaBAeHUM B COOTBETCTBUM
C CUrHanamu ynpasaeHus, Npm 3Tom 3aropatotca ceetoanoapl 3KP, OTK.

2.3.8 Tpu HeobXxogMMOCTU MCNONb30BAHUA TOPMOXKEHUA SNEKTpoABUraTena nocae CHATUA CUrHaNoB
ynpaBieHnA HaCTPonTe ANIMTENbHOCTb MMMYIbCA TOPMOMKEHUS B COOTBETCTBMM C pasaeniom 1.9.

2.3.9 [pu Heo6X04MMOCTN HACTPOMKM AONONHUTENBHBIX QYHKLMI NyCKaTeNA BbINOAHUTb NPOrpPammMmmupo-
BaHWe YCTaBOK B COOTBETCTBUM C pasgenom 1.10 ambo ¢ nomoubio nporpammel MST Loader (gns mogenen
c USB-noptom).
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3 TEXHUYECKOE OBC/NYXXUBAHUE U PEMOHT

3anpeuwaertca! MpousBoauUTb TeXHUUECKOE 06CNyKMBaHUE NyCKaTeNs NPU NOAAHHOM HanpPAXKeHUu.

3.1 Obuwue ykasaHuA

3.1.1 TexHu4yeckoe obcnyKMBaHME NycKkaTens NPon3BOAUTb HE PeXKe OAHOro pasa B rod,.

3.1.2 K TexHnyeckomy obCnyKMBaHUIO AOMYCKAOTCA NMLA, MMEOLLME CreunanbHyo NOAroToBKY U A0-
NYCK K 3KCNAyaTaummn aneKkTpoyctaHoBoK 4o 1000B, nayumsline Hactoal,ee pyKoBoAaCTBO MO IKCN/yaTaumu.
3.1.3 T[lpu BO3HWUKHOBEHUU HeucnpasHOCTU cM. 3.4. [pn HEBO3MOXKHOCTU YCTPAHEHUA HEUCNPABHOCTH
CBA3ATbCA C M3rOoTOBUTENEM UM Pa3paboTUMKOM. PEMOHT nycKaTens A0MKeH NPOU3BOANTLCA B YCIOBUAX
3aBO/a-U3roToBUTENA.

3.2 Mepbl 6e30nacHocTH

OnacHo! Mpu nogauve HanpAXXeHUA Ha NyCKaTe/lb Ha KJemMmax ABUratens NPUCYTCTBYET OnacHoe
HanpaxxeHue! Bce paboTbl ¢ Harpy3Kou NPOM3BOAUTb NPU CHATOM HaNpPAXEeHUU ¢ nyckatensa!

3.2.1 pwu pabote c nyckatenem cneayet pykosoacrteoBatbecsa FOCT 12.3.019-80, «MpaBunamm TexHu4e-
CKOWM 3KcnyaTtauun 3/IEKTPOYCTaHOBOK YCTAaHOBOK notpebutenen» (MTI3M), a TakKe «[MpaBunamu no
OXpaHe TpyAa Npu aKcnayaTaumm snekTpoyctaHoBok» (MOT33).
3.2.2 Tpu aKcnayaTaymm nyckaTesb A0/KEH 6bITb 3a3emeH.
3.2.3 Bce paboTbl N0 MOHTA)Ky NycKaTens NponsBoAUTb NPU NONHOCTbIO CHATOM HANPSAXKEHUWN NUTAHMUA.
Mpun 3TOM HEOHXO4MMO BbINOSIHUTL MEPONPUATUA MO NPEAOTBPALLEHNIO OLIMOBOYHOM NOAAUN HANPAKEHUA.

3.3 MopaaoK TexHu4eckoro obcnykmMBaHmsa

3.3.1 TexHu4yeckoe obCyKMBaHME NPOBOAMTCA HE pexKe OA4HOro pasa B roj,.
3.3.2 PaboTbl, NpoON3BOAMMbIE B XO4€ TEXHUYECKOTO 06CNYKNBaAHUS:
®  KOHTPOJIb KPEneHuA nyckatens;
® KOHTPO/Ib 3/IEKTPUYECKMX COEANHEHNN;
e yAaneHue Nblan U rpsasmn ¢ KIEMMHUKOB;
e yAaneHue Nblan 1 rpsasmn C NOBEPXHOCTU paanaTopa U Kopnyca nyckatens;
3.3.3 [lpu npoBeAeHNM BHELLHETO OCMOTPA HE A0/IKHO BbiTb 0CNabneHMA KpenexXHbIX 91eMeHTOB NyCKa-
Tena, ocnabneHns U NoAropaHNs KOHTAKTOB KNEMMHbIX COE4NUHEHUN.

3.4 BO3MOXHble HEeUcnpaBHOCTU U meToAbl UX YCTPaHEHUA

3.4.1 T[puv NOWCKe HEUCNPABHOCTEN B NEPBYIO O4EPEb NPOBEPLTE HAIMUYME HANPAXKEHUA CETU U HaNUYne
CUTHANOB YNPaBAEHWUSA, COOTBETCTBME UX NapameTpam nyckatena. MposepbTe HAAEXKHOCTb NOACOEAUHEHUA
ABUTaTena u Lenen ynpasneHua. MNposepbTe COOTBETCTBME YCTAHOB/IEHHbIX PEXMMOB PaboTbl NyckaTens
baKTMYECKMM pexkMmam NprBoAa.

3.4.2 BapwaHTbl HencnpasHOCTEN NpMBeAEHbI B Tabanue 9.
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Mpun3aHakn

MpnumnHa

Cnocobbl ycTpaHeHus

Mpw nogaye Hanpaxe-
HWUA He paboTaeT HK
OAVH CBETOAMNOA,

-He NoAaHo BHelWHee nuTaHue 24B
-nepenyTaHa NOAAPHOCTb BHELWHEro nu-
TaHuA 24B

-HEMCMPaABHOCTb BHYTPEHHEN CXEMbI

- WU3MEPUTb Hanps)KeHue Ha
Knemmax U24 n 0.
-CBA3AaTbCA C MPOM3BOAUTENEM.

Mpu nogave Hanpaxe-
Huna ceetoauo NOT
(«FoTOB») MUraeT ogHoO-
KpaTHbIMW UMMNY/IbCaMMU

- 06pbIB BXOAHOM ¢asbl

- HecootsetcTBue TMna cxembl (3 ¢asbl
nnn 1 pasbl) 3HaYeHuto B ycTaBke M2-09
-HeMcnpaBHOCTb y3/1a KOHTPOAA da3

-U3MEPUTb HANPAXKEHMNA MeXAY
dasamu

-NpoBepuTb ycTasky MN2-09
-CBA3aTbCA C NPOU3BOAUTENEM

Mpw nogaue Hanpsaxe-
HuAa ceetoauo NOT
(«FoTOB») MUraeT aByx-
KPaTHbIMW UMMNYJIbCaAMM

-obpaTHOe YepegoBaHue a3 Ha Bxoae

-nomeHATb Nobble ase ¢asbl
CeTU Ha Bxoge

Ceetoawnopn FOT («lo-
TOBY») rOPUT, HO MyCKa-
TeNb He pearvpyeT Ha
CUrHaNbl yNpaBieHus

-CpegHAs TOYKA BXO40B YNpaB/ieHMA He
NOAKNOYEHA K UCTOYHUKY NUTAHMUA.

-NpoBepuUTb Cxemy Mo puc.3,
n.1.6.2

-U3MepuUTb  HanpaxeHue Ha
Knemmax «U24» n «0».
-CBA3AaTbCA C NPOM3BOAUTENEM.

loput ceetogmop, OLL,
nycKaTesb He pearu-
pYyeT Ha CUTrHanbl ynpas-
NeHuA

- cpa6aTb|BaHme 3I'IEKTpOHHOl‘;1 3aWwunTbl
nycKaTtenA

BbIACHUTbL NpUYMHY cpabaTbiBa-
HWA 3alWMTbl B COOTBETCTBUM C
pasgenom 1.13 n Tabnunuein 5.

Mpwn nogaye cnaoBoro
NUTaHUA UIN CUTHANOB
ynpasneHusa cpabatbl-

BaeT aBTOMaTUYECKUM

BbIK/IlOYaTENb

-HENCNPaBHOCTb CUTOBLIX Knto4en

- 3aMEHUTb NYCKaTe b,
- CBA3aTbCA C NpOnU3BOAUTENEM.

Ver. 1.20b
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4 TPAHCNOPTUPOBAHUE U XPAHEHUE

4.1.1 TlyckaTenn moryT TPaHCNOPTUPOBATLCA B YNaKOBKe OPraHuU3aunm-u3roToBUTENA BCEMU BUOAMMU
TPaHCNOPTa B KPbITbIX TPAHCMOPTHbIX CpeacTBax nNpu ycnosuax xpaHeHuna 5 no NOCT 15150 ana ncnonHe-
HuA YXJ1 npyn TemnepaType oKpy»KatoLero so3gyxa oT muHyc 50 go +50 °C. TpaHCcnopTUpOBaHMeE NycKaTe-
Nen B yHMBEPCa/ibHbIX KOHTEMHEpPaxX AOMNYCKAETCA B OTKPbLITbIX aBTOMALUMHAX M BaroHax. TpaHCNoOpTMpPOBa-
HUe Mpu BO3AYLLHbIX NepeBO3KaX A0NKHO NPOU3BOAMUTLCA B repMeTU3UMPOBAHHbLIX OTanIMBaeMbIX OTCEKaX
npu ycnosuax xpaHeHua 2 no NOCT 15150, a npy MOPCKMX NepeBO3Kax — B TPHOMax Npu yCA0BUAX XpaHe-
HuAax 3 no NOCT 15150.

4.1.2 TpaHCNoOpTMPOBAHWE NycKaTeNen A0MKHO NPOM3BOAUTLCA B COOTBETCTBUM C NPaBUIaMM, AENCTBY-
IOWMMU Ha AaHHOM BUAE TPaHCMNOopTa.

4.1.3 Bo BpemA NOrpy304yHO-pasrpy3oyHbiXx paboT n TpaHCNOPTUPOBAHMM YMAKOBaAHHbIE MyCKaTeNn He
OO/IXKHbI NOABEpPraTbCA PE3KMM yaapam M Bo34encTBuio aTMmochepHbix ocaakos. Cnocob yKaaaku ynako-
BaHHbIX MEXaHW3MOB Ha TPAHCNOPTHOE CPEeACTBO AO0/IKEH UCKNOUYATb UX NepemelleHune.

4.1.4 CpoK TPaHCNOPTUPOBAHMA HE AOMKEH NPEBLIWATbL O4HOr0 Mecaua. bonee gonrnin cpok pasmele-
HWA — NO COrNacoBaHUIO C U3rOTOBUTENIEM.

4.1.5 YcnosuaxpaHeHua 1 no NOCT 15150 — otananBaemsble, BEHTUAMPYEMbIE CKIAAbI, XPaHUINLLA C KOH-
ANUMOHUPOBAHNEM BO34YyXa, PACMO/IOXKEHHbIE B /II0ObIX MAaKPOKIMMATUYECKUX palioHax, TeMnepaTtypa oT
+5 po +40 °C, BnaxHocTb 40 80% npu Temnepatype 25 °C.

4.1.6 [lepen pacnakoBblBaHMEM MNOC/AE TPAHCMOPTUPOBAHUA NPU OTPULATENIbHON TemnepaType Mnycka-
TEeNU A0NKHbI ObITb BblaeprKaHbl B TeyeHMe 8-10 yacos B ycnoBuax xpaHernsa 1 no NOCT 15150.

5 KOMMNNEKTHOCTb

B Komnnekt nyCcKaTenAa BXo4AT:

* nyckatenb BM/AK.648600.011TY lwr.

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

* nacnopTt ana MCT-320P BM/K.648600.011MNC lwT
ana MCT-321P BM/K.648600.011-01 NC lwTr
ana MCT-420P BM/K.648600.011-02 MNC lwTr
ana MCT-421P BM/K.648600.011-03 MNC lwTr

* ynakoBKa lwr.

1) Ho He 6onee 10 WT Ha NapTUIO. DNEKTPOHHaA BEepCUA PYKOBOACTBA AOCTYMNHA Ha caiTe
http://www.bitek-e.ru/
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MeHI0 NporpaMmmMmnpoBaHUA YCTaBOK

(obs3aTenbHoe)

Tabnauya 6.1 MeHro ycmasok 11

3HayeHus n paclmndpoBKa yCTaBoK 3as.
Ne HasBaHue yCcTaBoOK MpumeyaHue
[X] —3HaueHwue ycTaBku 0..15 yCT.
M1-01 |HoMMHHaNbHbLIN 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-TtopmoXKeHue MapameTpbl TOPMOXKEHUA NO- [0]
Bpemsa TopmoxkeHus, x 40  |[0..15] x 40mc = 0 mc (oTKA) ..600 mc CTOAAHHbIM 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 HacTpoMKe pexmma orpa-
[2] =6e3yaapHbIit nyck 2 HUYEHMA TOKa YBE/IMYMBAETCA
(HapacTaHue HanpaxeHus 60 mc) Bpems nycka, Heobxoanmo yBse-
[3..10] x 50% = orpaHuW4YeHne ToKa JINYUTb YCTaBKY
150%..500% ni-o9.
[11..15] = pocT Hanps»keHus 0.1-0.5 ¢
M1-06 |OTKnOUeHue no nepe- [0] =oTKntoueHMe c aBapueit (Koapl 3a- | M11-07, M11-09,— HacTpoliKa 3a- [0]
rpyske 3], wut 61..63) wmntbl b1
[1] = oTkntoueHme 6e3 aBapumn ¢ 610KK- | M1-07, M1-10,— HacTpoliKa 3a-
PeXKnm OTKA0UYEHUA |pOBKOM HanpaBaeHuA wmTtbl 62
[2] = oTkntoueHme 6e3 aBapumn 6e3 6n0- | M11-08, M1-10 —HacTpolika 3a-
KUPOBKW HarnpasaeHuA wuTel 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]
oTKAtoueHuA, %lHom|[1-15] x 10% = 10% .. 150% IHoMm
ni-o9 3aseprKKa cpabatbiBaHuna|[0] = 0.5 ¢ [1]
npu 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 |9neKTpPOHHAA Tena0BaA 3a- Knacc 3awutbl onpegensaet ten- | [11]
wu1Ta: nosyto nHepumio 3 u cooTeeT-
ToK 3awuTbl, %IHom |[2..15] x 10% = 20% .. 150% IHOM CTBYET BPEMEHU OTK/IIOYEHMSA
ni-i2 [0] = 3awmTa A3 oTK/OYEHa TOKa 600%x/11-11. [5]
Knacc 3awmtsl, c [[1-15]=1c..15¢ MNoapobHee n.1.13.3, n.1.13.12.
M1-13 |O6paTtHOe YepegoBaHue [0] = aBTOKOppeKLMA da3 Ha BbIxoae Mpun ob6paTHOM YepesoBaHUK [0]
¢das3 (sawmta A2) [1] = aBapua A2 ¢das ceetoamon MOT muraet 2
pasa.
Nni-14 |®yHKuuu pene [0] = aBapwun MoapobHee: [2]
[1] = aBapua (nHBepcun) n.1.13.4,
Pene «[K» |[2]=roTosHocTs n.1.13.7,
ni-15 [3] = pabora n.1.15..1.18 [0]
Pese «AK» [4] = aBapua + aBTOC6pPOC
[5] = aBapusa + aBTOC6pOC (MHBEPCUA)
[6] = curHan neperpysku (M12-05..M2-08)
[7] = pene TokoBOrO A0OXKMMa
(r2-05, r12-06)
[8] = oTkntoueHMe no neperpyske 3/,
(aBapusa b1..63 nnn oTkAKOYEHME)
[9] = npeaynpexaeHue o neperpese
[10] =PaboTa (3aKkpbiTHE)
[11] =PaboTa (oTKpbITUE)
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Tabnuya 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 aBTOCOpPOCA, CHETUYMNK
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 6e3aBapuinHOM paboTbl.
M2-03 |Astoc6poc 3awmt no nepe- ([0..10] =0..10 nonbITOK cbpoca NoapobHee: [0]
rpy3ske (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]
byHKUMK pene: «CurHan ne-
TokK (%lHom) perpysku» nnmn «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 oTkaoueHuns|[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-da3Hbin O YKEeT OTKN04YaTb airopuTM
[2] = 3-da3Hbint D[ (6e3 KoHTpoAnsA KOCBEHHOrO KOHTPONSA 06-
obpbiBa pa3 A u C npu pabote) 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/IOYEHUS) YKMM TECTOBOTO BKAOUYEHUS,
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 BKkAtoveHu 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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Tabauya B.1 - MeHto uHoukayuu M1 «TeKkyuwue napamempbl pabomel»

MHAMKauua no
o pa3pagam
Ne MNapamep OPMAT 1 AMANASOH | (muH/makc) Mpumedanme
MHAMKALUK
b1 P2 | P3
TeKywme napameTpbl 0.: O 0
M1-01 (nocnegHue 3HaueHus) 15 9 9
Tok, (A) |0.00 A ... 15.99 A ) Bo Bpemsa paboTbl /]
0 0 0
M1-02 Tok, (% IHom) |0 ... 999% IHom OTOBpaXAIOTCA TeKyLIMe
9 9 9 | 3HauyeHus.
+0 ... +799% IHOM 0 0 0
M1-03 AKTUBHbIN TOK, (% IHOM ) |- 0 ... -799% IHOM Bo Bpemsa octaHOBa
(3HaueHma 800...1599%) 15 9 9 oTobparkatoTca nocnes-
- 0:0 0
m1-04 MaKcmumanbHbIn ToK (A) [0.0 ... 159.9 A HNE SHatennA Nepea
154 9 9 | OTKAOYEHMEM.
M1-05 0:0 0
B 6 3 0.0c...159.9
pemsa pabotbl 3/ (c) C C 15 | 9 9
MapameTpbl NOBTOPHO-KpPaTKOBpe- 0 0 0
M1-06 | chHioro pexuma 0 ..1599
(nocnegHue 10 muH) 151 9 9
YacToTa BK/IHOYEHUI B Yac MapameTpbl paboTbl 3a
0 0 0
M1-07 MpoponxutensHocTb BKAtoYeHuAa 0% ... 100 % 1 0 0 nocneaue 10 mukyr
. 0.0 0
M1-08 CpegHekBagpatmyHbin Tok |0.00A ... 15.99 A 15 9 9
MapameTpbl HarpeBsa 0 0 0
M1-09 YpoBeHb 31eKTPOHHOM|0% ... 105 %
TennoBou 3awmTbl 3/ 0 > TeKywme 3Ha4yeHuA
0 0 0
M1-10 Temnepatypa nyckatena |0 rp. ... 100 rp. 1 0 0
MakcMmanbHble napameTpbl C
0 0 0
M1-11 Ha4yana NoAaavyu NUTaHuA
15 9 9 MaKcmMmanbHasa YacToTa
Bpema nogaum nutaHmsa (4ac) |0 4 ... 15994 BK/NIOYEHUM U CpeaHe-
0 0 0 Y -
M1-12 MaKcmanbHas Hf]CTOTa 0 . 1599 KBaZpaTU4YHbIN TOK pac
BK/IIOYEHMMN B Yac 15 9 9 | cuutbiBatoTcA 3a 10-mu-
M1-13 MaKCMManIZHbIﬁ 0.00 A . 15.99 A 0. 0 O | HYTHbI MHTepBan pa-
cpeAHeKBaApPaTUYHbIN TOK 15.1 9 9 | 60ThbI
M1-14 MaKcnmanbHaa Temnepartypa 0°C . 100°C 0 0 0
nyckarens 1 0 0
Paspag P1:
CL 3KP - Bxog, 3kp
w15 |COTOMME BMCBETHOXOX o otk popome | P1 - | -
A A CTOT - pene K
C4 OoW- pene AK
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Bx00 8 meHio x2 Tabauya B.2 - Merto uHOukayuu M2 «CyemyuKu Hapabomxu»
MHanKauua
o no paspsagam
Ne MapameTp OpMaTV Avanason (M1H/makc) MpumeyaHune
WMHAMKauUK P2 | P3
" o®
Ob6uiee Bpemsa nog, HaNpPAXKeHUeMm 0 00
M2-01 % 1 000 yac 0 TbiC.M. ... 261 ThIC.M. 5 el Obuwee Bpema nogaun
0 0 | o | Hanpaxenua
- - . ..26112
M2-02 quacoq 999 y 9 19l9 0..26 0 uac
O6uiee Bpemsa paboTbl [ 0io01!io0
M2-03 0 ... 261 .
x 1000 wac |° TOICH ThicH 2 | 6 | 1 | Cuetumk moTouacos 3/
0 {00 | 0.261120vac
M2-04 « 14ac 04...999 u. 9 19lg
M2-05 CueTumK nyckos 3/ 0i0i0
« 1 000 000 BKA 0 MAH. ... 99 MAH. 0l 9l9
0O | 0 i O | CyetumK nyckos 3/
m2-06 x 1000 g |0 T8I -+ 999 TbiC. 9 | 99| 0.99999999
0:0:0
M2-07 « 1 BKA 0..999 9 l9lg
M2-08 CyeTuMK NOAAYM HaNPAXKEHUA Ha 0 . 1599 000
nyckartenb 15{9 9
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Bx00 8 meHio x2 Tabauya B.3 - MeHro uHluxkayuu M3: «Micmopusa asapuli»
MHaMKauua no
o paspagam
Ne MapameTp OpMaT U Avanason (M1H/makc) MpumeyaHune
NHANKALUK P2 | P3
T @®
P1=1..8 :Kogpbl
Aeapus 0: P1= Kog asapuu (0..11) 0 0 O |asapun AL.A8
P1=9..11: Kogpbl
M3-01 P2= CybKopg aBapum (0..15) o
MpuumHa|P3= Kon-Bo ogHOTMMHbLIX 3a Yyac (0..15) asapui b1..63
P - A “2)1 11 1 15 | 15 |Ta6auuas
P2 - Tabnuua 6
0 io0. 0
M3-02 TOK B MOMEHT aBapuu 0.0..159.9A 15 | 9. 9
0 0. 0
M3-03 Bpemsa paboTbl 31 B MOMEHT 00c. 1599 ¢
aBapuun 15 9. 9
CpeaHeKBaapaTUYHbIN TOK 0. 0 0
M3-04 .00...15.99 A
3-0 (3a nepuog 10 muH) 0.00...15.99 5.1 9 9
M3-05 Bpema xpaHeHnA aBapum 0 0 0
w1
(uac) Oy 599y 15 9 9
P1=1..8:
Aeapus -1: P1= Kog aBapuu (0..11) 0 0 0 ? KOAk!
asapum A1..A8
M3-06 P2= Cy6Kopa aBapum (0..15)
MpuunHa|P3= Kon-8o ogHOTUMHBLIX 3a yac (0..15) 11015 1 15 |P1=9.11: kopbl
- asapuin 61..63
0 :o0. 0
M3-07 Tok B momeHT aBapmn|0.0 ... 159.9 A
15 ¢ 9. 9
M3-08 Bpema paboTbl 31 B MOMEHT 0.0c. 159.9 c 0 0. 0
aBapuu 151 9. 9
CpegHeKBaapaTUYHbIA TOK 0. 0 0
M3- .00...15.99 A
3-09 (3a neprog 10 muH) 0.00...15.99 5.1 9 9
Bpema xpaHeHUA aBapumn 0 0 0
M3-1 w1
3-10 (4ac) 0y..1599y 151 o 9
Aeapus -2: P1= Kog aBapuu (0..11) 0 0 0 P1=1..§ “KOANI
aBapum A1..A8
M3-11 P2= Cybkopg aBapum (0..15)
MpuunHalP3= Kon-Bo ogHOTUMHBIX 3a yac (0..15) 11015 1 15 |P1=9.11: kopbl
P - asapuin 61..63
M3-12 Tok B MomeHT aBapun(0.0 ... 159.9 A 0 0. 0
p .0.. . 151 9. 9
M3-13 Bpemsa paboTbl 31 B MOMEHT 00c.. 1599 ¢ 0 0. 0
aBapum 15 9. 9
CpenHeKBagpaTUYHbIM TOK 0. 0 0
M3-14 (33 neproa 10 MuH) 0.00...15.99 A 5.1 o 9
Bpems xpaHeHua aBapum 0 0 0
M3-1 w1
3-15 (4ac) Ouy..1599y 51 9 9
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